
DATEFILED MARCH 8, 1999
LAND: FEE & PATENTED STATE LEASE NO. PUBLICLEASE NO. UTU- 6 5 7 6 2 INDIAN

DRILLINGAPPROVED:APRIL15, 1999
SPUDDED IN: - -.

COMPLETED: PUT TO PRODUCING:

1NITIAL PRODUCTION:

GRAVITY A.P.I.

GOR

PRODUCING ZONES:

TOTAL DE H:

WELL ELEVATION:

DATE ABANDONED:

FIELD: HELPER PROPOSED
UNIT:

COUNTY: CARBON
WELLNo OLIVETO FEDERAL SWD A-3 43-007-30555
LOCATION 2 7 14 FNL FT. FROM (N) (S) LINE. 1 5 1 5 FEL FT. FROM (E) (W) LINE SWNE 1/4 - 1/4 SEC

TWP RGE. SEC. OPERATOR TWP. RGE. SEC.



GEOLOGIC TOPS:
QUATERNARY Star Point Chinle Molas

Alluvium Wahweap Shinarump - Manning Canyon

Lake beds Masuk Moenkopi Mississippian

Pleistocene Colorado Sinbad Humbug

Lake beds Sego PERMIAN Brazer

TERTIARY Buck Tongue Kaibab Pilot Shale
Pliocene Castlegate Coconino Madison

Salt Lake Mancos Cutler Leadville

Oligocene Upper Hoskinnini Redwall

Norwood Middle DeChelly DEVONIAN

Eocene Lower White Rim Upper

Duchesne River Emery Organ Rock Middle

Uinta Blue Gate Cedar Mesa Lower

Bridger Ferron Halgaite Tongue Ouray

Green River Frontier Phosphoria Elbert

Dakota Park City McCracken

Burro Canyon Rico (Goodridge) Aneth

Cedar Mountain Supai Simonson Dolomite

Buckhorn Wolfcamp Sevy Dolomite

JURASSIC CARBONI FEROUS North Point

Wasatch Morrison Pennsylvanian SILURIAN

Stone Cabin Salt Wash Oguirrh Laketown Dolomite

Cotton San Rafeal Gr. Weber ORDOVlCIAN

Flagstaff Summerville Morgan Eureka Quartzite
North Horn Bluff Sandstone Hermosa Pogonip Limestone

Almy Curtis CAMBRIAN

Paleocene Entrada Pardox Lynch

Current Creek Moab Tongue Ismay Bowman

North Horn Carmel Desert Creek Tapeats

CRETACEOUS Glen Canyon Gr. Akah Ophir

Montana Navajo Barker Creek Tintic



Form31603 UNITED STATES SUBMITINTRIPLICATE Formapproved.
(December 1990) her Instructions on Budget Bureau No. 1004-0136DEPA NT OF THE INTERIOR -esee> Expires: December31,1991

BURE F LAND MANAGEMENT
APPLICATION FOR PERMIT TO DRILL OR DEEPEN

1 a. TYPE OF WORK 5. LEASEDESIGNATIONANDSERIALNO.DRILL X DEEPEN
UTU-65762

b. TYPE OF WELL
OIL GAS SINGLE MULTIP

6. IF INDIAN,ALLOTTEES OR TRlBE NAME

WELL WELL OWHER•€©ÆSEDiflETTTANE ZONE LE

2. NAME OF OPERATOR 7. UNITAGREEMENTNAME

ANADARKO PETROLEUM CORPORATION
3. ADDRESS AND TELEPHONE NO- 8. FARMORLEASENAMEWELLNO.

17001 Northchase Drive, Houston, Texas 77060 281/875-1101 Oliveto Federal SWD A-3
4. LOCATION OF WELL (Report location clear1y and in accordance with any State requirements.) 9. API WELL NO.

At surface

avWML ,SI- 1515 FEL, E Section 8, T14S R10E 10. FIELDANDPOOLORWILOCAT

At orocosed orod. zone

-2 224 1515 FEL, E Section 8, T14S R10E 11. SEC.T,R,M,ORBLK.ANDSURVEYORAREA

Section 8, T14S R10E
14. DISTANCE IN MILES AND DIRECTION FROM NEAREST TOWN OR POST OFFlCE. 12 Col]NTY 13 STATE

1 mile NW of Price, Ut Carbon Utah
15. DISTANCE FROM PROPOSED LOCATION TO 16. NO.OF ACRES IN LEASE 17. NO. OF ACI ËS ASSIGNED TO THIS WELL.NEAREST PROPERTY OR LEASE LINE, FT 1515' 1474'

(Also to nearest drig. unit line, if any)

18. DISTANCE FROM PROPOSED LOCATION TO 19. PROPOSED DEPTH 20. ROTARY OR CABLE TOOLS
NEAREST WELL, DRILLING, COMPLETED, OR 7000' RotaryAPPLIED FOR. ON THIS LEASE. FT.

21. ELEVATIONS (Show whether DF. RT, GR. etc.) 22. APPROX. DATE WORK WILL START.

5678' GL April 16 1999
23. PROPOSED CASING AND CEMENTING PROGRAM

SIZE OF HOLE GRADE, SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH QUANTITY OF CEMENT

17-1/2" 13-5/8" H-40 48# 300' 420 cu. ft.
12-1/4" 8 5/8" K-55 24# 2800' 1800 cu. ft.
7-7/8" 5-1/2" K-55 15.5# 6200' TBD - BASED ON OH LOGS

Attached is the following:
1. Survey Plat
2. Drilling Plan with BOP Schematic, Figure 1-1
3. Surface Use Plan
4. Certification of Operator
5. Topo &Access Map &Area Map.
6. Pit & Pad Layout with cross sections of pit, pad, & rig layout.

The Cultural Resource Study was submitted under separate cover.

Nationwide BLM Oil & Gas Lease Bond Number 153571
Utah Oil &Gas Lease Bond 224351 (expiration date 06-30-2000)
Utah Bond ofLessee203521

INABOVE SPACE, DESCRIBE PROPOSED PROGRAM: if proposal is to deepen, give data on present productive zone and proposed new productive zone. If proposal is to drill or deepen directionally, give
pertinent data on subsurface locations and measured and true vertical depths. Give blowout preventer program, if any.

24 Bruce Darlington
Sr. Drilling Engineer 02/05/1999

SIGNED TITLE DATE

(This space for Federal or State office use,) Ndem!ApgOval Of fÛlli

PERMIT NO 40
Actionis Necessary .

APPROVAL DATE

Application app oval does not warrant or certify that th nt h ds legal or equitable titleto those rights in the subject lease whichwould entitle the applicant to conduct operations therort CONDITIONS
OF APPROVAL IRAINY: BRADLEYG. HILL
APPROVED BY TITLE RECI.AMATIONSPECIALISTlilDATE

See Instructions On Reverse



ANADARKO PETROLEUM CORP. -

Well location, OLIVETO SWD #A--3, located asTí4S, R10E, S.L.B.&M. shown in the SW 1/4 NE 1/4 of Section 8,
T14S, R10E, S.L.B.&M. Carbon County, Utah

BASIS OF ELEVATION
1956 Brass
cap SPOT ELEVATIONNEAR THE SOUTHEAST CORNER OF SECTION

34, T13S, R10E, S.L.B.&M. TAKEN FROM THE HELPER
QUADRANGLE,UTAH, CARBON COUNTY, 7.5 MINUTE QUAD.NOTE: (TOPOGRAPHIC MAP) PUBLISHED BY THE UNITED STATES

PROPOSED LOCA T/ON BEARS DEPARTMENTOF THE INTERIOR, GEOLOGICALSURVEY.N88°45'51"W 1515.38' TROy SAlD ELEVATIONIS MARKED AS BEING 6350 FEET.
THE EAST 1/4 CORNER OF
SEC T/ON 8, T14S, R10E, S.L B.&M.

N

OUVETO SWD þ - J
E7ev. Ungraded Ground = 5678' o - o

SCALE

CERTIFICATÈ'

THIS IS TO CERTIFY THAT THE A -T•WA'3PR ROM
FIELD NOTES OF ACTUAL SUR BY ME OR ON
SUPERVISION AND THAT THE S E UE THE
BEST OF MY KNOWLEDGEAND

R
'

ED LAND SU
RE * NO: 1
STAT HÛŸ

comnput // 56 ass, UINTAH ENGINEERING & LAND SURVEYING
on co stones 85 SOUTH 200 EAST - VERNAL, UTAH 84078

ST - 79.30 (G.L.O.)
SB9°06'56"W

-

2648.182 (801) 789-1017
LEGENŠ: (Computed from County Surveyors Plat) SCALE DATE SURVEYED: DATE DRAWN:

1" = 1000' 9-21-98 10-12-98
=

90° SYMBOL
PARTY REFERENCES

= PROPOSED WELL HEAD. K.K. T.A. D.COX G.L.O. PLAT
= SECTION CORNERS LOCATED.

RATHERARM FILAENADARKO
PETROLEUM



LEGEND: ANADARKO PETROLEUM CORP.
- - - - - - - - - PROPOSED ACCESS ROAD N OLIVETO SWD #A-3

EXISTING ROAD SECTION 8, Tl4S, Rl0E, 6th P.M.

-
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LEGEND: ANADARKO PETROLEUM CORP.
O PROPOSED LOCATION

' (,,) OLIVETO SWD #A-3
SECTION 8, Tl4S, Rl0E, S.L.B.&M.

2722' FSL 1515' FEL

Uintah Engineering & Land Surveying TOPOGR A PH I C 10 7 98- 85 South 2OO East Verna1, TJtah 84078 M A P(435) 789-1017 * FAX (435) 789-1018 DX W

SCALE:1"=4000' DRAWNBY:J.L.G. REVISED:



LOCATION LAYOUT FOR

OLlVETO SWD //A-3 suung
SECTION 8, T14S, R10E, S.L.B.&M. LAND

2722' FSL 1515' FEL ..

. 16101 -

"ERT L im
KAY '

a saa'
SCALE: 1" =

50° C-10.8- C-5.0
DD

a D -O 1'
Approx. 85'

DATATop of
Cut Slope

s.

I 1
LARE
Pir

/ E/. 80.4 PIPE RACKS .

E/. 8J. 7' -
- 0. 7'

im LO 1:1
-- DOG

HO7U
E - 5'

35 95'

St a. 1+ J5

PU
II

MUD SHED

HOPPER TOILET

POWER

sto. o+35 SH EXÍSfÎngÜrcinggE/. 7 9 | : ; TOOLS ----

FUEL
NRAG

Sta. 0+00
-5.5'

E/. 76.9' E/. 71.8's Approx.F-0.4 ro, of
Fill Slope

Construct Diversion

Proposed Access
Ditch

Road

EER UNŒADED ŒOUND AT LOC STAKE = 5678.0'
EER ŒADED Œ0UND ATLOC. STAxe = 567ZJ' UINTAH ENGINEERING & LAND SURvEYING

86 So. 200 East Vernal,



ANADARKO PETROLEUM ORP.

×-Section
TYPICAL CROSS SECTIONS FOR

Scale OLIVETO SWD fjA-3
SECTION 8, T14S, R10E, S.L.B.&M.

1" = 50' 2722' FSL 1515' FEL LMD

DATE: 10-12-98
Drawn By· D.COX Pa

STA. 3+40

50' 35' 95'
10

Location Stake

50' 35' 95'
10

inished Grade S/ope= 1 1/2; 1

econstruc
C

xcept pits)

85' 95'

STA. 0+00

APPROXIMATEYARDAGES EXCESS MATERIAL AFTER
CUT 5% COMPACTION = 2,010 Cu. Yds.

(6") Topsoil Stripping = 900 Cu. Yds. Topsoil & Pit Backfill = 1,790 Cu. Yds.
(1/2 Pit Vol.)

Remaining Location = 4,960 Cu, Yds. EXCESS UNBALANCE = 220 Cu. Yds.

TOTAL CUT = 5,860 CU.YDS. (After Rehabilitation)

FILL = 3,660 CU.YDS. UINTAH ENGINEERING te LAND SURVEYING
85 So, ß00 East Verruzi,



WORKSHEET
APPLICATION FOR PERMIT TO DRILL

APD RECEIVED: 03/08/1999 API NO. ASSIGNED: 43-007-30555

WELL NAME: FEDERAL F-2 SWD
E R: AN ARKO ETRO EU CO4RP (NOO35)

PROPOSED LOCATION: INSPECT LOCATN BY: / /
SESE 08 - Tl4S - R10E
SURFACE: 1201-FSL-0840-FEL TECH REVIEW Initials Date
BOTTOM: 1201-FSL-0840-FEL
CARBON COUNTY Engineering
HELPER FIELD (018)

Geology
LEASE TYPE: FED
LEASE NUMBER: UTU-657 2 Surface
SURFACE OWNER: fyys µ¿dg

PROPOSED FORMATION:

RECEIVED AND/OR REVIEWED: LOCATION AND SITING:

Plat R649-2-3. Unit
V Bond: Fed Ind[] Sta[] Fee[]

¯¯¯

(No. (6967/ ) R649-3-2. General
Potash (Y/N)

, il Shale (Y/N) *190-5(B) V R649-3-3. Exception
v/ Water Permit

090. QQ(þ ) Drilling Unit
RDCC Review (Y/N) Board Cause No:

(Date: ) Date:

Fee Surf Agreement (Y/N) R649-3-11. Directional Drill

COMMENTS : -|

STIPULATIONS:



O
OPERATOR: ANADARKOPETROLEUM (NOO35)

FIELD: HELPER PROPOSED (018)

SEC. 8, TWP 14S, RNG 10E,

COUNTY: CARBON CAUSE No. : 241-1 160 ACRES
Division of Oil, Gas & Mining

T14S R10E

HELPERáTATE D-2 HELPERSTATE0-5

HELPERSTATE 2
HELPER$†ATE IM

HELPERSTATED4

CAUSE No. 241-1 i
160 ACRES ^

SE INVESTMBITSA I

H PER FIELD -c i. 4 HELPER TATËD,7.
HELPERSTATE B y :

I
I

HEL PER FEDERALF 3

WRCHA2
RELPERF1DERALF4

HELPERSTATE84

OLiVETOFEDA i e HELPERSTB2

SMITHFEDA 1

FEDERAL F-2 SWD

I

I

i M

I
PREPARED
DATE:



WORKSHEET
APPLICATION FOR PERMIT TO DRILL

APD RECEIVED: 03/08/1999 API NO. ASSIGNED: 43-007-30555

WELL NAME: OLIVETO FED SWD A-3
OPERATOR: ANADARKO PETROLEUM CORP (NOO35)
CONTACT: ,, )aß Å9am/29$ ff?ÊÑÊ/r

PROPOSED LOCATION: ÛÍraq id INSPECT LOCATN BY: / /
SWNE 08 - T14S - R10E I
SURFACE: 97/L FÑL -1515-FEL TECH REVIEW Initials Date
BOTTOM: pgi pág -1515-FEL
CARBON COUNTY Engineering
HELPER PROPOSED FIELD (018)

Geology
LEASE TYPE: FED
LEASE NUMBER: UTU-65762 Surface
SURFACE OWNER:

PROPOSED FORMATION:15 17 AV

RECEIVED AND/OR REVIEWED: LOCATION AND SITING:

/Plat R649-2-3. Unit
Bond: FederalÉ State[] Fee[]

DRo. §þ6 . ) 49-3-2. General
Potash (Y/N)

il Shale (Y/N) *190-5(B) R649-3-3. Exception
Water Permit

(No. (f¡n¡A ) Drilling Unit
RDCC Review (Y/ ) Evald Cause Mu· /

(Date: ) Date: - Û
Fee Surf Agreement (Y/N)

COMMENTS : / . 0 . e & $d- rac

STIPULATIONS: E'þÇ¶¾L gþ¾



OPERATOR: ANADARKOPETROLEUM (NOO35)

FIELD: HELPER PROPOSED (018)

SEC. 8 & 9, TWP 14S, RNG 10E

COUNTY: CARBON CAUSE No: 241-1 160 ACRES
Division of Oil, Gas & Mining

HELPER FIELD
PROPOSED

T14S Rí0E

PREPARED
DATE:



O O
DIVISION OF OIL, GAS AND MINING

APPLICATION FOR PERMIT TO DRILL
STATEMENT OF BASIS

Operator Name: Anadarko Petroleum Corporation

Name & Number: Federal F-2

API Number: 43 - 007 - 30555

Location: 1/4,1/4 SESE Sec. 8 T. 14 S R. 10 E

Geology/Ground Water:
There are no aquifers with high quality ground water expected to be encountered. The proposed
casing and cement program should adequately isolate any zones of water penetrated.

Reviewer: Christopher Kierst Date: 6/30/99

Surface:
The moderately to highly permeable soil and nearby affected population militates the need for the
protection of a lined pit. Precipitation willbe deflected around the location with berms and culverts.
There are no nearby culinary or irrigation water supply wells. No water rights are recorded within ½
mile radius of the well site. Provision was made to ensure site rehabilitation, litter and waste control,
preservation of drainage patterns and the integrity of local infrastructure, groundwater and other
resources. Gathering systems willfollow access roads. Power will come from a power pole justoffthe
location. The location was photographed and characterized on 6/25/99. Overflowwater from
municipal water tank will be diverted around the location with a ditch.

Reviewer: Christopher Kierst Date: 6/30/99

Conditions of ApprovallApplication for Permit to Drill:
1. Recommend culverts sufficient to manage expected runoff, standing and surface water in crossed

drainages.
2. Berm location and pit.
3. Site infrastructure as per drilling location plat.
4. Minimum 12 milsynthetic lined pit.
5. Soil storage as per drilling location



O O
ON-SITE PREDRILL EVALUATION

Division of Oil, Gas and Mining

OPERATOR: Anadarko Petroleum Corporation

WELL NAME & NUMBER: Federal F-2 SWD

API NUMBER: 43-007-30555

LEASE: Fee FIELD/UNIT: Helper Field

LOCATION: 1/4,1/4 SESE Sec: 8 TWP:14S RNG:10E 1201 FSL 840 FEL

LEGAL WELL SITING:460 F SEC. LINE;460 F 1/4,1/4 LINE; 920 F ANOTHER WELL.

GPS COORD (UTM): X = 515,599; Y = 4,385,253

SURFACE OWNER: Anadarko Petroleum Corporation

PARTICIPANTS
C. Kierst (DOGM), J.Hartman (Anadarko), C. Colt (DWR), T Hentine
(Uintah Engineering, D Wilcox (Neilson Construction).

REGIONAL/LOCAL SETTING & TOPOGRAPHY
Western margin of Colorado Plateau/~4.75 miles south of the 1000-1500'
Book Cliffs of the Tavaputs Plateau. Location is on the fringe of
Quaternary Slope Wash which occurs as broad, gentlv sloving (to
southwest) sheets locally containing vallev fill and occur below,
between and beside low, Quaternarv/Tertiarv Pediment Mantle-veneered

benches, west, north and east of Price,Utah. Location is on open,
gentlv-sloping ground between fingers of the unnamed bench northwest
of Price city. Low erosional remnant hills nearbv to southeast.

SURFACE USE PLAN

CURRENT SURFACE USE: Grazing, recreation and wildlife habitat

PROPOSED SURFACE DISTURBANCE: 270' X 169' cad with 130' X 39' X 10'
reserve pit included as part of the location. 0.1 mile of approach
road needed. Spoils and topsoil stockpiles and reserve pit backfill
pile will be stored outboard of the cad.

LOCATION OF EXISTING WELLS WITHIN A 1 MILE RADIUS: 3 Anadarko CBM
production wells and 4 Anadarko CBM wells in APD status.

LOCATION OF PRODUCTION EACILITIES AND PIPELINES: Water gathering

svstem will follow access road. Power lines will run from an nearbv
existing power cole iust off the location.

SOURCE OF CONSTRUCTION MATERIAL: Native material will be used to
gravel approach road and location. Anv additional needs will be met
by quarrying from Anadarko's own permitted gravel



O O
ANCILLARY FACILITIES: None

WASTE MANAGEMENT PLAN:

Portable toilets to be emptied into the City sewage treatment system;
garbage cans on location will be emotied into centralized dumpsters
which will be emotied into an approved landfill. Reserve oit will be
dried after use and then buried. Water oroduced during testing and
completion will be stored in a syntheticallv-lined reserve vit and
subsequently injected into a disposal well.

ENVIRONMENTAL PARAMETERS

AFFECTED FLOOD PLAINS AND/OR WETLANDS: Price Canal is ~1,100'

southwest of the stake. Price River is ~3/4 mile southwest. Overflow
water from a municipal water tank sited on a low bench east of the pad
is flowing down a wash and through the location.

FLORA/FAUNA: Sage, greasewood, salina wild rve / birds, covotes,
rodents, ractors, reptiles.

SOIL TYPE AND CHARACTERISTICS: Unconsolidated, moderatelv-permeable
soil developed on a Quaternary Slope Wash sheet overlving the Blue
Gate Shale Member of the Cretaceous Mancos Shale. Grain sizes range
from clav to boulders. (GM-SM)

SURFACE FORMATION & CHARACTERISTICS: Quaternarv Slope Wash fringe
(grain sizes range from clav to boulders) overlving the light grav,

bentonitic Blue Gate Shale Member of the Mancos Shale.

EROSION/SEDIMENTATION/STABILITY: Stable

PALEONTOLOGICAL POTENTIAL: None observed.

RESERVE PIT

CHARACTERISTICS: 130' X 39' X 10' excavated pit bermed to deflect
runoff.

LINER REQUIREMENTS (Site Ranking Form attached): Minimum 12 mil
svnthetic liner

SURFACE RESTORATION/RECLAMATION PLAN

SURFACE AGREEMENT: Surface owner agreement not needed because Anadarko
is itself the owner.

CULTURAL RESOURCES/ARCHAEOLOGY: None needed - fee acreage.

OTHER OBSERVATIONS/COMMENTS

Items discussed included: 1)Location of power lines and gathering
system. Drilling water will come from a City water system metered
hydrant near the cemetery. F-2 and F-1 Dads will butt against one
another and be within the perimeter of the greater SWD



O O
ATTACHMENTS:

4 photos (5-8)

Christopher Kierst 6/25/99 10:25 AM
OGM REPRESENTATIVE



O O
Evaluation Ranking Criteria and Ranking Score
For Reserve and Onsite Pit Liner Requirements

Site-Specific Factors Ranking Site Ranking

Distance to Groundwater (feet)
>200 0
100 to 200 5
75 to 100 10
25 to 75 15
<25 or recharge area 20 0

Distance to Surf. Water (feet)
>1000 0
300 to 1000 2
200 to 300 10
100 to 200 15
< 100 20 0

Distance to Nearest Municipal Well (feet)
>5280 0
1320 to 5280 5
500 to 1320 10
<500 15 0

Distance to Other Wells (feet)
>1320 0
300 to 1320 10
<300 20 0

Native Soil Type
Low permeability 0
Mod. permeability 10
High permeability 20 10

Fluid Type
Air/mist 0
F resh Water 5
TDS >5000 and <10000 15
TDS >10000 or Oil Base 20
Mud Fluid containing high
levels of hazardous constituents 0

Drill Cuttings
Normal Rock 0
Salt or detrimental 10 0

Annual Precipitation (inches)
<10 0
10 to 20 5
>20 10 5

Affected Populations
<10 0
10 to 30 6
30 to 50 8
>50 10 10

Presence of Nearby Utility
Conduits

Not Present 0
Unknown 10
Present 15 0

Final Score (Level I Sensitivity)
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Anadarko Federal F-2 SWD 4300730555 1201 FSL, 840 FEL, S. 8, T. 14 S., R. 10 E., Carbon County, Utah C. Kierst



PointsofDiversion http://nrwrt1.nr.state.ut.us/cgi-bin/wwwplat?r..=s&w-c&u=d&s-p&p=p&w--e&u=s&p-r&u-c&u-m&u=p&u=o

UTAH DIVISION OF WATER RIGHTS
WATER RIGHT POINT OF DIVERSION PLOT CREATED TUE, JUN 22, 1999, 4:22 PM

PLOT SHOWS LOCATION OF 2 POINTS OF DIVERSION

PLOT OF AN AREA WITH A RADIUS OF 2640 FEET FROM A POINT
N 1201 FEET, W 840 FEET OF THE SE CORNER,
SECTION 8 TOWNSHIP 14S RANGE 10E SL BASE AND MERIDIAN

PLOT SCALE IS APPROXIMATELY 1 INCH = 1000 FEET

O
NORTH

1 of 2 6/22/99 4:20



PointsofDiversion http://nrwrt1.nr.state.ut.us/cgi-bin/wwwplat?r..=s&w=c&u=d&s=p&p-p&w-e&u=s&p=r&u-c&u-m&u-p&u-o

*** 0 * *

*** ***

*** **

* ** ****

********* *********

*********

UTAH DIVISION OF WATER RIGHTS
NWPLAT POINT OF DIVERSION LOCATION PROGRAM

MAP WATER QUANTITY SOURCE DESCRIPTION or WELL INFO POINT OF IVERSION DESCRIPTION
CHAR RIGHT CFS AND/OR AC-FT DIAMETER DEPTH . YEAR LOG NORTH EAST CNR SEC TWN RNG B&M

O 0 91 2281 .0000 .00 Price River
WATER USE (S) : STOCKWATERING PRIORITY DATE: 00/00/18
Pilling, Clarence Peter Route #1 Price

0 91 2281 .0000 .00 Price River
WATER USE (S) : STOCKWATERING PRIORITY DATE: 00/00/18
Pilling, Clarence Peter Route #1 Price

2 of 2 6/22/99 4:20



TEL. (281) 875-1101

ANADARKo PETROLEUM CORPOR N 17001 NORTHCHASE DRIVE • PO. B 1330 • HOUSTON. TEXAS 77251-1330

March 15, 1999

State of Utah
Division of Oil, Gas & Mining
1594 West North Temple, Suite 1210
Salt Lake City, UT 84114-5801

Attention: Lisha Cordova

RE: Correction to Application for Permit to Drill
Oliveto Federal SWD A-3
Section 8, Township 14S, Range 10E
Lease UTU65762

Gentlemen:

Enclosed, in triplicate, is a corrected Drilling Plan for the Oliveto Federal SWD A-3.
Please include this in the Application for Permit to Drill.

Please call me at (281) 874-8766 if you require further information or have any
questions.

Sincerely,

- dy Da son
Regulatory Analyst

JD/me



0
DRILLING PLAN

TO ACCOMPANY APPLICATION FOR PERMIT TO DRILL

Company: Anadarko Petroleum Corporation Well: Oliveto Federal SWD A-3

Location: 2722 ' FSL & 1515' FEL Lease: UTU-65762

T14S R10E Sec 8
Carbon County, Utah Surface Elevation: 5678

A. Estimated Tops of Important Geologic Markers:

Emery Surface Dakota Sandstone 2113 Curtis 3983
Bluegate Shale 478 Cedar Mountain 2163 Entrada 4113
Ferron Sand 1578 Buckhorn Cong. 2893 Carmel 4763
Ferron Coal 1593 Morrison 2993 go 5403
Base of Ferron 1723 Salt Wash 3383 liayWita 5733
Tununk Shale 1813 Summerville - 3663- Wingate 5818

B. Estimated Depth at which Water, Oil, Gas or other Mineral-Bearinq zones are expected to be encountered:

Gas-bearing Ferron Sandstone Member is expected to be encountered from: 1578 - 1723.

All fresh water zones and prospectively valuable mineral zones encountered during drilling will be
recorded by depth and adequately protected. All significant oil and gas shows will be tested to determine
commercial potential.

C. Pressure Control Equipment:

A 9" 3000 psi WP double gate hydraulic BOP with pipe rams and blind rams will be installed on the 8-5/8"
casinghead. In addition to the BOP stack, a rotating head will be installed on top of the BOP to assist in
safe air drilling operations. The BOP stack will be tested prior to drilling below intermediate casing. The
ram preventers will be tested to 70% of the working pressure of the casinghead. The annular will be
tested to 50% of its working pressure. Operational checks will be made daily or on trips. A BOP
schematic is shown on attached Exhibit "A".

The BOP system will be consistent with API RP 53. Pressure tests will be conducted before drilling out
from under all casing strings which are set and cemented in place. Blowout preventer controls will be
installed prior to drilling the surface casing plug and will remain in use until the well is completed or
abandoned. Preventers will be inspected and operated at least daily to ensure good mechanical working
order. This inspection will be recorded on the daily drilling report. Preventers will be pressure tested
before drilling casing cement plugs. The accumulator system will meet IADC guidelines concerning pump
capacities, storage capacity, and reservoir volume. Closing unit fluid volume will be sufficient to pre-
charge the system to operating pressure plus 50% excess. One set of controls willbe in the doghouse on
the rig floor and one set will be remote on the drilling pad.

D. Casing Program

Surface Casing: 13-3/8", 48#, H40, STC new casing will be set at approximately 300'.
Intermediate Casing: 8-5/8" 24#, K55, LTC, new casing will be set at approximately 2800'.
Production Casing: 5-1/2" 15.5#, K55, LTC, new casing will be set at approximately 6200'.

Page 1 of
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D. Casing Program (continued)

Casinq Design Factors

The safety factors on casing strings will equal or exceed the following values:

Collapse 1.0
Joint Strength 1.6
Burst 1.33

E. Cement Program

Surface - Cement will be circulated to the surface. Casing will be cemented with
approximately 420 cu. ft. (350 sx, 15.6 ppg, 1.19 cf/sk) of API Class 'A' cement.

Intermediate - Cement will be raised to the surface casing using an API Class 'A' cement lead volume of
approximately 1500 cu. ft. (750 sx, 12.8 ppg, 2.0 cf/sk) and an API Class 'A' tail cement
volume of approximately 300 cu. ft (250 sx, 15.6 ppg, 1.19 cflsk).

Production - Casing will be cemented back to intermediate 8-5/8" casing using API Class 'H' cement
and a "DV" stage cementing collarwith a two stage cement job. The actual cement
volumes and DV stage cementing tool placement will be based upon actual depth and
gauge determined from open hole logs.

Additional additives will be used to retard the cement, accelerate the cement, control lost circulation, or
control fluid loss. All cementing will be done in accordance with API cementing practices.

. F. Mud Proqram and Circulating Medium:

A truck-mounted air drilling rig will be used to drill the surface hole to 300' and to pre-set the surface
casing before moving a drilling rig on location to drill the rest of the hole to TD.

An air or air/mist system will be used for drilling from below surface pipe at 300' to 2800.

An air/mist system will be used from 2800' to approximately 5000'. The hole will then be displaced with an
8.7 to 9.2 ppg Low Solids Non Dispersed mud. Bentonite gel will be the primary additive with minor
additions of lime, caustic, soda ash, and polymer to control viscosity.

The mud/fluid system will be monitored visually and with a gas chromatograph detector.

G. Corinq, Loqqinq, and Testing Program:

a. The following logging program is planned:
1. SDL-GR-CAL over prospective intervals (300 to 2800' and 2800 to 6200').
2. DIL- SP-GR-CAL over prospective intervals (2800' to 6200')

b. A mud logging unit with chromatograph will be used from approximately 1000' to TD.
c. After production casing is installed, a cement bond log will be run to determine the top of cement.

Productive zones will then be perforated and tested. Water produced during testing will be contained
in the temporary reserve pit.

H. Abnormal Conditions and Potential Hazards:
Abnormal conditions such as abnormal temperatures or pressures are not anticipated. Potential
hazards such as H2S are also not anticipated.

Page 2 of



TEL. (281) 875-1101
ANADARKO PETROLEUM CORPORATION 17001 NORTHCHASE DRIVE • PO. BOX T330 • HOUSTON. TEXAS 77251-1330

March 4, 1999 ada

State of Utah
Division of Oil, Gas & Mining
1594 West North Temple, Suite 1210
Salt Lake City, UT 84114-5801

Attention: Lisha Cordova

RE: Applications for Permit to Drill
Carbon County

Gentlemen:

Enclosed, in duplicate, are Applications for Permit to Drill (BLM Form 3160-3) for
the following wells in Carbon County. These applications have also been submitted
to the Bureau of Land Management District Office in Moab this date, with a copy
to the Bureau of Land Management Field Office in Price.

Smith Federal A-1
Oliveto Federal A-1
Oliveto Federal A-2
Oliveto Federal SWD A-3

Estimated start-up date to begin drilling the first well is on or about April 16, 1999.
Please call me at (281) 874-8766 if you require further information or have any
questions.

Sincerely,

dy D idson

Regulatory Analyst gyg

JD/me
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DRILLINGPLAN

TO ACCOMPANY APPLICATION FOR PERMIT TO DRILL

Company: Anadarko Petroleum Corporation Well: Oliveto Federal SWD A-3

Location: 2722 ' FSL & 1515' FEL Lease: UTU-65762
T14S R10E Sec 8
Carbon County, Utah Surface Elevation: 5678

A. Estimated Tops of Important Geoloqic Markers:

GEOLOGIC MARKER DEPTH
Emery Surface
Bluegate Shale 478
Ferron SS Member 1578
Ferron Coal Top 1593
Base of Ferron Coal 1723
Tununk Shale 1813

B. Estimated Depth at which Water, Oil. Gas or other Mineral-Bearinq zones are expected to be
encountered:

Gas-bearing Ferron Sandstone Member is expected to be encountered from: 1578 - 1723.

All fresh water zones and prospectively valuable mineral zones encountered during drilling will be
recorded by depth and adequately protected. All significant oil and gas shows will be tested to
determine commercial potential.

C. Pressure Control Equipment:

A 9" 3000 psi WP double gate hydraulic BOP with pipe rams and blind rams will be installed on the 8-
5/8" casinghead. In addition to the BOP stack, a rotating head will be installed on top of the BOP to
assist in safe air drilling operations. The BOP stack will be tested prior to drilling below surface casing.
The ram preventers will be tested to 70% of the working pressure of the casinghead. The annular will
be tested to 50% of its working pressure. Operational checks will be made daily or on trips. A BOP
schematic is shown on attached Exhibit "A".

The BOP system will be consistent with API RP 53. Pressure tests will be conducted before drillingout
from under all casing strings which are set and cemented in place. Blowout preventer controls will be
installed prior to drilling the surface casing plug and will remain in use until the well is completed or
abandoned. Preventers will be inspected and operated at least daily to ensure good mechanical
working order. This inspection will be recorded on the daily drilling report Preventers will be pressure
tested before drilling casing cement plugs. The accumulator system will meet lADC guidelines
concerning pump capacities, storage capacity, and reservoir volume. Closing unit fluid volume will be
sufficient to pre-charge the system to operating pressure plus 50% excess. One set of controls will be
in the doghouse on the rigfloor and one set willbe remote on the drilling pad.

D. Casinq Program

Surface Casing: 8-5/8", 24#, J55, LTC new casing willbe set at approximately 300'.
Production Casing: 5-1/2" 17#, N80, LTC, new casing willbe set at TD if productive.

Page 1 of



O
D. Casing Program (continued)

Casinq Desiqn Factors

The safety factors on casing strings will equal or exceed the following values:

Collapse 1.0
Joint Strength 1.6
Burst 1.33

E. Cement Proqram

Surface - Cement will be circulated to the surface. Casing will be cemented with
approximately 200 cu. ft. of API Class 'G' cement.

Production - Casing will be cemented with approximately 300 cu. ft. of API Class 'G" cement. The
actual cement volume will be based upon hole depth and gauge, and will be
determined from logs.

Additional additives will be used to retard the cement, accelerate the cement, control lost circulation, or
control fluid loss. All cementing will be done in accordance with API cementing practices.

The cement program will be modified to cover and adequately protected the Mancos Shale if water is
encountered whiledrilling.

F. Mud Program and Circulatinq Medium:

A truck-mounted air drilling rig will be used to drill the surface hole to 300' and to pre-set the surface
casing before moving a drilling rig on location to drill the rest of the hole to TD. An air or air/mist
system will be used for drilling from below surface pipe at 400' to TD. The mud/fluid system will be
monitored visually and with a gas chromatograph detector.

G. Corina, Loqqinq, and Testinq Program:

a. Rotary sidewall coring in the Ferron Sandstone interval may be performed, depending upon
shows and hole conditions.

b. DST's may be run depending upon shows.

c. The following logging program is planned:
1. SDL-GR-CAL over prospective intervals..
2. DIL- SP-GR-CAL over prospective intervals

d. A mud logging unit with chromatograph willbe used from approximately 1000' to TD.

e. After production casing is installed, a cement bond log will be run to determine the top of cement.
Productive zones will then be perforated and swab tested. Water produced during testing will be
contained in the temporary reserve pit. Allproduced oil will be stored and sold. Gas will be flared
during testing.

H. Abnormal Conditions and Potential Hazards:

Abnormal conditions such as abnormal temperatures or pressures are not anticipated. Reservoir
pressure is only anticipated to be 1200 psi. Potential hazards such as H2S are also not
anticipated.

Page 2 of
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SURFACE USE PLAN

Anadarko Petroleum Corporation
Ferron Natural Gas Project

Helper Field
Carbon Co., Utah

1. Existinq Roads: (Please reference Topo, Access, and Area Map)

a. Location of the proposed well is approximately2-3 miles north of Price, Utah.

b. Proposed route to location: (Reference Topo, Access, and Area Map).

c. Location and description of roads in the area: (Reference Topo, Access, and Area
Map).

d. Plans for improvement and/or maintenance of existing roads: The existing roads will be
maintained in the same or better condition as existed prior to the commencement of
operations and in accordance with the Ferron Natural Gas EIS.

2. Planned Access Roads:

a. Access Roads will be constructed using standard equipment and techniques such as
the crown-and-ditch method (BLM 1989). Heavy equipment will clear vegetation and
topsoil materials from the road surface. Both materials will be windrowed for future
redistributionduring reclamation. All roads will be constructed with , adequate drainage
and erosion control features/structures (e.g., cut and fill slopes and drainage ditch
stabilization, relief and drainage cuiverts, water bars, wing ditches, and rip-rap). When
needed, four inches of sand and gravel will be placed on newly constructed roads to
provide a year round travelway surface. The maximum disturbed width will not exceed
30' with a sixteen foot running surface. Dust will be controlled by the use of water or an
approved dust retardant, as directed by the Price Field Office Manager. All roads will be
maintained in as good or better condition than existing condition and in accordance with
the Ferron Natural Gas EIS.

b. Maximum grades: Maximum road grades will not exceed 15%.

c. Location: New roads that will be constructed for access off of the existing roads are
flagged. (Refer to isubmitted Topographic, Access, and Area Maps).

d. Drainage: The road surface willbe center crowned with ditches on each side of road.
Slopes will have a maximum slope of 3:1.

e. Culverts will be used where necessary during the drilling phase of operations. Further
evaluation will be made for the additions of culverts if the road is to have long-term use.

f. Surface materials (source): Surface materials will be most likely not be required to be
transportedto the access road or drillpad for construction purposes. However, if gravel
is required, the dirt contractor will be responsible for locating and permitting of any
necessary construction
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3. Locations of existing wells:

Helper Field - Ferron Natural Gas Project
Existing Well Locations

Well Name Location Sec iwn Rng
Federal A-1 SW 1 41 FSL& 1325'FWL 23 13S 10E
Federal A-2 1464 FSL & 2244 FWL 22 13S 10E

Federal B-5 1139 FNL &629 FEL 27 138 10E

Federal B-1 1650 FSL & 2310 33 13S 10E
Federal D-1 SW NE 1413' FNL & 1567' FEL 26 13S 10E
State A-1 NW 1621' FNL &2019' FWL 3 14S 10E
State D-7 SW 1500' FSL & 1200' FWL 4 14S 10E
Birch A-1 SW 150T FSL & 856' FWL 5 14S 10E
State D-3 69¾FSIL& 1006 FEL 5 14S 10E
State D-6 1300'FSL & 999'FEL 5 14S 10E
Helper Federal F-3 690gNL &if3027FEL 8 14S 10E
He\per Federal F 4 1294' FNL& & 1182' FWL 9 14S 10E
Helper State A-2 4321'FNL & 464 FEL 3 14S 10E
Helper State A-3 1200' FNL & 900' FWL 2 14S 10E
Helper State A-4 1-100FFÑW&1700aFEL 2 14S 10E
Helper State A-5 1816'FSL & 2201'FWL 3 14S 10E

Helper State A-7 1635'FSL & 149TFWL 2 14S 10E

Helper State A-9 1335'FNL & 1602'FWL 10 14S 10E
Helper State B-1 1595'FNL & 1406'EEL 9 14S 10E
Helper State D-4 1681'FNL & 1232'FWL 4 14S 10E
Helper State D-5 644'FNL & 2165'FEL 4 14S 10E
Helper State D-8 1059'FSL & 395 FEL 4 14S 10E
Birch A-2 SLENLAS25 FWL 8 14S 10E
Helper SWD #1 1131' FSL & 2194' FWL 3 14S 10E
HELPERSTATE A-10 1275'FNL & 2308'FEL 10 14S 10E
HELPER STATE A-11 1450'FNL & 1206'FWL 11 14S 10E
HELPER STATE A-12 2130'FSL & 1180'FWL 10 14S 10E
HELPER STATE A-13 2431'FSL & 736'FEL 10 14S 10E
HELPER STATE B-2 2438'FSL & 1090'FEL 9 14S 10E
HELPER STATE D-1 1131'FNL & 429'FEL 6 14S 10E

VEA A-1 1731'FNL & 1291'FWL 32 13S 10E

VEA A-3 700'FSL & 1641'FWL 32 13S 10E

CHUBBUCK A-1 201TFSL & 676'FEL 31 13S
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4. Location of Tank Batteries and Production Facilities:

All permanent (on site for six months or longer) structures constructed or installed (including oil
well pumpjacks) will be painted a flat, non-reflective, earthtone color to match the standard
environmental colors, as determined by the Rocky Mountain 5-State Interagency Committee and
in accordance with the EIS for the Ferron Natural Gas Project. This will include all facilities
except those required to complywith O.S.H.A. (Occupational Safety and Health Act) regulations.
These will be painted the color stipulated by O.S.H.A. All facilities will be painted within six
months of installation.

All site security guidelines identified in 43 CFR 3162.7 regulations will be adhered to.

If at any time, any off-lease storage, off-lease measurement, or commingling on-lease or off-
lease occurs, there shall first be prior written approval from the AO.

Gas meter runs for each well, if needed, willbe located within 500 feet of the wellhead. the gas
flowline will be buried from the wellhead to the meter and 500 feet downstream of the meter run
or any production facilities. Meter runs will be housed and/or fenced.

The oil and gas measurement facilities willbe installed on each well location. The oil and gas
meters will be calibrated in place prior to any deliveries. Test for meter accuracy will be
conducted monthly for the first three months on new meter installations and at least quarterly
thereafter. The AO willbe provided with a date and timefor the initial meter calibration and all
future meter proving schedules. A copy of the meter calibration reports will be submitted to
Price Field Office. All meter measurement facilities willconform with the API standards for liquid
hydrocarbons and the AGA standard for natural gas measurement.

5. Location and Tvpe of Water Supply:

Water supply for drilling and completion purposes will be furnished by a water hauler and willbe
obtained from the Price River Municipal Water District located nearby.

6. Source of Construction Material:

Native material will be used for road surfacing and pad construction. Should additional
construction material be required, it will be the responsibilityof the dirt contractor to locate and
permit (if necessary) use of that material. The use of materials under BLM jurisdictionwill
conform to 43 CFR 3610.2-3 and the EIS for the Ferron Natural Gas Project..

7. Methods of Handling Waste Disposal

All reserve pits willbe lined.

Produced waste water will be confined to a lined pits for a period not to exceed 90-days after
initial production.

Trash will be confined in covered containers and hauled to an approved landfill. Burning of
waste or oil is not approved, and spoil material will be kept on site for recontouring.

No bore holes will be used for disposal of waste materials. Human waste will be contained and
will be disposed of at an approved sanitary
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8. Ancillary Facilities:

Associated roads, pipelines, and electric lines willbe installed as per attached Figure 2-1.

9. Wellsite Lavout:

Please refer to the submitted site layout diagram.

The locations and access roads will be cleared of trees prior to any construction. Stumps will be
scattered or buried in an area designated by the BLM. Any stump left in place will be cut so that
the stump height does not exceed 12 inches. All slash less than four inches in diameter will be
chipped or scattered outside the cleared area and must be within24 inches of the ground at all
points. All material four inches in diameter or greater will be removed from Federal land, unless
otherwise directed. All of the above willtake place prior to placement of drilling facilities.

Topsoil and vegetation will be stripped togetherto a depth of 6 to 8 inches and stockpiled by
wind-row on the northeast edge of the location. No topsoilstripping will be allowed when soils
are moisture saturated to a depth of 3 inches, or frozen below the stripping depth.

The reserve pit willbe fenced on three sides prior to drilling activity and closed off on the fourth
side after drilling is finished. Fencing will be four strands of barbed wire or 48-inch woven wire
with one strand of barbed wire above the woven wire. All corners will be braced with a wooden
H-type brace. The fence construction will be on cut or undisturbed ground and the fence will be
maintained in a livestock tightcondition.

10. Plans for Restoration of Surface:

The Price Field Office Manager will be notified at least 24-hours prior to commencing
reclamation work.

Immediately upon completion of drilling, the location and surrounding area will be cleared of all
debris, materials, trash, and junknot required for production.

Before any dirt work to restore the location takes place, the reserve pit must be completely dry
and all cans, barrels, pipe, etc. will be removed.

If well is completed as a producer:

Unneeded areas of the location will be reclaimed as soon as the reserve pit has dried. The
access road will be upgraded and maintained as necessary to prevent soil erosion and
accommodate year-round traffic. Reshape areas unnecessary to operations, rip or disk on the
contour, and seed all disturbed area outside the work area according to the seed mixture
specified in the EIS for the Ferron Natural Gas Project. Save the topsoilfor use during final
reclamation unless the site can be recontoured to blend with the natural topographyas required
for final abandonment. Perennial vegetation must be established. Additional work will be
required in case of seeding failures. All permanent facilities placed on the locations will be
painted to blend with the natural environment.

10. Plans for Restoration of Surface (Continued):

If well is abandoned/dry
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Restore the access road and location to blend with the natural topography. During reclamation
of the site, push the fillmaterial into cuts and up over the backslope. Leave no depressions that
will trap water or form ponds. Distribute topsoilevenly over the locations and re-seed according
to the EIS for the Ferron Natural Gas Project.. The access roads and locations will be ripped or
disked prior to seeding.

Prepare seed-bed by contour cultivatingfour to six inches deep. Drill seed 1/2 to 1 inch deep
following the contour. In areas that cannot be drilled, broadcast seed at 1.5 times the
application rate and cover 1/2 to 1 inch deep with a harrow or drag-bar.

Fall seeding will be completed after September i and prior to ground frost. Spring seeding will
be completed after the frost has left the ground and prior to June 1.

11. Surface and Minerals Ownership:

The surface and the minerals are owned by the United States of America, Department of the
Interior, Bureau of Land Management.

12. Other Information:

There will be no deviation from the proposed drilling and/or workover program without prior
approval from the AO. Safe drilling and operating practices must be observed. A\\ wells
whether drilling, producing, suspended, or abandoned, will be identified in accordance with 43
CFT 3162.2 and in accordance with the EIS for the Ferron Natural Gas Project.

"Sundry Notice and Report on Wells" (Form 3160-5) will be filed for approval for all changes of
plans and other operations in accordance with 43 CFR 3162.2.

The dirt contractor will be provided with an approved copy of the APD &Surface Use Plan.

An archaeology survey for the proposed well has been performed by Montgomery & Associates
and this survey has been submitted to the Utah State Historical Preservation Office (SHPO),
Price District BLM, Moab District BLM and the Price Field Office.

The operator is responsible for informing all persons in the area who are associated with this
project that theywillbe subject to prosecution for knowingly disturbing historic or archaeological
sties, or for collecting artifacts or fossils. The Operator will immediately bring to the attention of
the Price Field Office Manager any and all antiquities or other objects of historic or scientific
interest including, but not limited to, historic or prehistoric ruins, artifacts, or fossils discovered as
a result of operations under this permit. The operator will immediately suspend all activities in
the area of the object and will leave such discoveries intact until told to proceed by the Price
Field Office Manager. Notice to proceed will be based upon evaluation of the cultural
significance of the object. Evaluation will be by a qualified professional selected by the Price
Field Office Manager from a Federal Agency insofar as practical. When not practical, the
Operator will follow the mitigation requirements set forth by the Price Field Office Manager
concerning protection, preservation, or disposition of any sites or material discovered. Within
five working days the Price Field Office Manager will inform the Operator as to:

12. Other Information (Continued):

Whether materials appear eligiblefor the National Register of Historic Places;

the mitigationmeasure(s) the Operator will likely have to undertake before the
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can be used (assuming in situ preservation is not necessary); and,

a timeframe for the Price Field Office Manager to complete an expedited review under
36 CFR 800.11 to conform, throughthe State Historic Preservation Officer, that
the findings of the Price Field Office Manager are correct and that mitigation is
appropriate.

If the Operator wishes, at any time, to relocate activities to avoid the expense of mitigation
and/or the delays associated with this process, the Price Field Office Manager will assume
responsibility for whatever recordation and stabilization of the exposed materials may be
required. Otherwise, in those situations where the Price Field Office Manager determines that
mitigation, data recovery and/or salvage excavations are necessary, the Operator will bear the
cost. The Price Field Office Manager will provide technicaland procedural guidelines for the
conduct of mitigation. Upon verification from the Price Field Office Manager that the required
mitigation has been completed, the Operator willthen be allowed to resume construction.

13. Lessee's or Operator's Representatives and Certification:

REPRESENTATIVE

Name: Bruce Darlington
Phone: 281-874-1673
Address: Anadarko Petroleum Corporation

17001 Northchase Drive
Houston, Texas 77060

CERTIFICATION

I hereby certify that I, or persons under my direct supervision, have inspected the proposed
drillsites and access routes, that I am familiarwith the conditions which currently exist, that the
statements made in this plan are to the best of my knowledge, true and correct, and that the
work associated with the operations proposed herein will be performed by

ANADARKO PETROLEUM CORPORATION

and its contractors and subcontractors in conformitywith this plan and the terms and conditions
under which it is approved. This statement is subject to the provisions of 18 U.S.C. 1001 for the
filing of a false statement.

02-03-99
Date Bruce Darlington

Sr. Drilling
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i 17001 NORTHCHASE DRIVE, HOUSTON, TX 77060

(281) 875-1101

Petroleum Corporation

February 11, 1999

Bureau of Land Management
82 East Dogwood
Moab, Utah 84532

RE:
WeUName Locadon At Surface See Twn Rng Lease
Smith Federal A-1 2159 FSL 611 FWL 9 14S 10E UTU-65762
Oliveto Federal A-1 1993 FSL 1250 FEL 8 14S 10E UTU-65762
Oliveto Federal A-2 2569 FSL 2067 FWL 8 14S 10E UTU-65762
Oliveto FederalSWD A-3 2722 FSL 1515 FEL 8 14S 10E UTU-65762

To Whom itMayConcem:

Please be advised thatAnadarko Petroleum Corporation is consideredto be the operator ofthesubject
wells and is responsibleunder termsand conditionsof the lease for the operations conducted on the
leased lands. Bond coverage for these subjectwells is provided by BLMBond No. 153571 via surety
consent as providedfor in 43 CFR 3104.2.

The aforementionedoperator and bond willbe held liable _unti the provisions of 43 CFR 3106.7-2

continuingresponsibilityare met.

Sincerely,

Bruce Dadington
Sr. Drilling



TEL. (281) 875-1101

ANADARKO PETROLEUM CORPORAI ON 17001 NORTHCHASE DRIVE • P.O BO 1330 • HOUSTON. TEXAS 77251-1330

acinsigni
March 25, 1999

State of Utah
Division of Oil, Gas & Mining

Div.O S &MNING
1594 West North Temple, Suite 1210
Salt Lake City, Utah 84114-6801

Attention: Lisha Cordova

RE: Oliveto Federal A-3 SWD
Injection Well
Section 8, Township 14S, Range 10E

Gentlemen:

In accordance with Rule 649-3-3, Exception to Location and Siting of Wells,
Anadarko Petroleum Corporation hereby requests a location exception for the
Oliveto Federal A-3 SWD in Carbon County, Utah. This location exception is
requested due to topography in this area which mandates that this well be
positioned 2714' FNL & 1515' FEL of Section 8, Township 14S, Range 10E. In
addition, placing the well at this location keeps it out of sight of the nearby
residential area. Anadarko is its own offset operator and waives its objection to
this exception.

Please call me at (281) 874-8766 if you require further information or have any
questions.

Sincerely,

udy D idson
Regulatory Analyst



TEL (281) 875-1101

ANADARKo PETROLEUM CORPOR ION 17001 NORTHCHASE DRIVE • PO. B x 1330 • HOUSTON, TEXAS 77251-1330

April 12, 1999

D ECElvE

State of Utah AŸRl 4 1999
Division of Oil, Gas & Mining
1594 West North Temple, Suite 1210 DN.0FOlt,GAS&MININGSalt Lake City, Utah 84114-6801

Attention: Lisha Cordova

RE: Correction to Exception to Location, Rule 649-3-3
Oliveto Federal A-3 SWD
Injection Well
Section 8, Township 14S, Range 10E

Gentlemen:

In accordance with Rule 649-3-3, Exception to Location and Siting of Wells,
Anadarko Petroleum Corporation hereby requests a location exception for the
Oliveto Federal A-3 SWD (Injection Well) in Carbon County, Utah. This location
exception is requested due to topography in this area which mandates that this
well be positioned 2714' FNL & 1515' FEL of Section 8, Township 14S, Range
10E. In addition, placing the well at this location keeps it out of sight of the
nearby residential area. Anadarko is its own offset operator and waives its
objection to this exception. There are no other owners within 460' of this
proposed wellsite.

Please call me at (281) 874-8766 if you require further information or have any
questions.

cerely,

dy D dson
Regulatory Analyst



O State of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GASAND MINING
1594 West North Temple, Suite 1210

Michael O. Leavitt PO Box 145801Governor
Kathleen Clarke Salt Lake City,Utah 84114-5801

Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

April 15, 1999

Anadarko Petroleum Corporation
17001 Northchase Drive
Houston, Texas 77060

Re: Oliveto Federal SWD A-3 Well, 2714' FNL, 1515' FEL, SW NE, Sec. 8, T. 14 S.,
R. 10 E., Carbon County, Utah

Gentlemen:

Pursuant to the provisions and requirements of Utah Code Ann. 40-6-1 et seq., Utah
Administrative Code R649-3-1 et seq., and the attached Conditions of Approval, approval to drill
the referenced well is granted.

Appropriate information has been submitted to DOGM by the operator and administrative
approval of the requested exception location is hereby granted.

This approval shall expire one year from the above date unless substantial and continuous
operation is underway, or a request for extension is made prior to the expiration date. The API
identification number assigned to thiswell is 43-007-30555.

ly,

J R. Baza
Associate Director

lwp
Enclosures
cc: Carbon County Assessor

Bureau of Land Management, Moab District
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Operator: Anadarko Petroleum Corporation

Well Name & Number: OlivetoFederal SWD A-3

API Number: 43-007-30555

Lease: Federal Surface Owner: Federal

Location: SW NE Sec. 8 T. 14 S. R. 10 E.

Conditions of Approval

1. General
Compliance with the requirements of Utah Admin. R. 649-1 et seq., the Oil and Gas
Conservation General Rules, and the applicable termsand provisions of the approved
Application for Permit to Drill.

2. Notification Requirements
Notify the Division within 24 hours of spudding the well. Contact Carol Daniels at
(801)538-5284.

Notify the Division prior to commencing operations to plug and abandon the well.
Contact Dan Jarvis at (801) 538-5338 or Robert Krueger at (801) 538-5274.

3. Reporting Requirements
All required reports, forms and submittals shall be promptly filed with the Division,
including but not limited to theEntity Action Form (Form 6), Report of Water
Encountered During Drilling (Form 7), Weekly Progress Reports for drilling and
completion operations, and Sundry Notices and Reports on Wells requesting approval of
change of plans or other operational actions.

4. State approval of this well does not supersede the required federal approval which must
be obtained prior to



Forn»3160-5 UNI D STATES FORMAPPROVED
(November 1994) DEPARTM OF THE INTERIOR EdgetBureauNo. 1909064-0135

BUREAU OF MANAGEMENT 5. Lease Serial No.

SUNDRY NOTICES AND REPORTS ON WELLS UTU-65762
Do not use this form for proposals to dri/Ior to re-enter an 6. If Indian, Allottee or Tribe Name

abandoned we/I. Use Form 3160-3 (APD) for such proposals.

SUBMIT IN TRIPLICATE - Other instructions on reverse side 7. If Unit or CA/Agreement, Name and/or No.

1. Type of Well

O w°iu O R, O Other ( C0albed methane
Fd a 2 02. Name of Operator

Anadarko Petroleum Corporation 9 APIONo
3a. Address 3b. Phone No. (include area code) 4300730555

17001 Northchase Dr . , Houston. Texas 77060 \(281) 874-8766 10 Fi*l and Pool er Evploraterr he2
4. Location of Well (Footage, Sec., T. R., M., or Survey Description)

Surface & BHL: 1201' FSL & 840' FEL of Section 8. T145 R10E
6 I 5 51¶ E 11. countyor Parish, State

25253N Carbon County UT
12. CHECK APPROPRIATE BOX(ES) TO INDICATE NATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

Notice of Intent Acidize Deepen Production (Start/Resume) Water Shut-Off

Alter Casing Fracture Treat Reclamation Well Integrity
Subsequent Report

Casing Repair New Construction Recomplete Other change
Final Abandonment Notice Change Plans Plug and Abandon Temporarily Abandon ÏOCatiOn & rename

O e-,« w...... Plug Back Water Disposal

13. Describe Proposed or Coommpleted Operation (clearly state all pertinent details, including estimated starting date of any proposed work and approximate duration thereof.
If the proposal is to deepen directionally or recomplete horizontally, give subsurface locations and measured and true vertical depths of all pertinent markers and zones.
Attach the Bond under which the work will be performed or provide the Bond No. on file with BLM/BIA. Required subsequent reports shall be filed within 30 days
following completion of the involved operations. If the operation results in a multiple completion or recompletion in a new interval, a Form 3160-4 shall be filed once
testing has been completed. Final Abandonment Notices shall be filed only after all requirements, includmg reclamation, have been completed, and the operator has
determined that the final site is ready for final inspeation.)
Change well name from Oliveto A-3 SWDto Federal F-2 SWDand movelocation as per attached survey plat.
The Surface Land Use Agreement is attached.

The remainder of the original permit to drill as submitted is unchanged.

D ECElvE

,
‡adas/Appmvalonhia
AcNonis Necessary JUÑ · 9 1999

DIV.0F0lL,GAS&WllNING

14. I hereby certify that the foregoing is true and correct Title
Name (Printed Typed)

Judy Davidson Regulatory Analyst

Date 06-08-99

THIS SPACE FOR FEDERAL OR-ST I

Approved by ÅÈCI.AMATIONSPECIAUST III oate

Conditions of appr al, if a a ApprovaËof this notice does not warrant or Office t '
certify that the applicant ho s legal or able title to those rights in the subject lease
which would entitle the applicant to conduct op thereon.

Title 18 U.S.C. Section 1001, makes it a crime for any person knowingly and willfully to make to any department or agency of the United States any false, fictitious or
fraudulentstatements or representations as to any matter withm itsjurisdiction.
(Instructions on



ANADARKO PETROLEUM CORP.
Ti4 S, Ri0 E, S. L.B. &M• Well location, FEDERAL fjF-2 SWD, located as

shown in the SE 1/4 SE 1/4 of Section 8,

NB844'58"E 5316.84' (Meas.) T14S, R10E, S.L.B.&M. Carbon County, Utah

iss; 2658.40' (cornp.) 2658.44' 1956 Brass
BASIS OF ELEVATION

Brass cop
SPOT ELEVATIONAT THE SOUTHEAST CORNER OF SECTION
8, T14S, R10E, S.L.B.&M. TAKEN FROM THE PRICE
QUADRANGLE,UTAH, CARBON COUNTY, 7.5 MINUTE QUAD.
(TOPOGRAPHIC MAP) PUBLISHED BY THE UNITED STATES
DEPARTMENTOF THE INTERIOR, GEOLOGICALSURVEY.
SAID ELEVATIONIS MARKED AS BEING 5710 FEET.

1956 Brass
(Cornp.) g)

o oo o oo o - o

SCALE

CERTIFICATE
DERAL F-2 SW i

,
_

THIS IS TO CERTlFY THAT THE ABOVE D FROM

Dez Ungraded Ground = 5659' Fs'eig NOS NS NDACTHUAALSUERSAMS
AND XX THE

BEST OF MY KNOWLEDGEAND 8

(N REGISTE'REDLA §URVEYOR
1981 J" Brass R STRÄTION . 161319
Cap Set in 1956 Brass ST 'U H .•°

4-1/2" Conc
, 17.70' Cap, Pile af

, o (cornp.) ne Brass cop stones
UINTAH ENGINEERING & D YING

- SB9 OS'45"W 2656.91' (Meas.) - -/ U SB9 06'56"W - 2629.98' (Meas.) BS SOUTH 200 EAST - VERNAL, UTAH 84078
(435) 789-1017

LEGEND: SCALE DATE SURVEYED: DATE DRAWN:
LA TITUDE = 3917'07" 1" = 1000' 5-14-99 5-20-99

=
90° SYMBOL LONGITUDE = 110 49'07" PARTY REFERENCES

= PROPOSED WELL HEAD. L.D.T. S.L. D.COX G.L.O. PLAT
WEATHER FILE

A = SECTION CORNERS LOCATED· WARM ANADARKO PETROLEUM



ANADARKO PETROLEUM CORP.
LOCATION LAYOUT FOR

Prevoiling Winds FEDERAL #F-2 SWD
SECTION 8, T14S, R10E, S.L.8.&M.

1201' FSL 840' FEL
wi
Z'

SCALE: 1" = 50' .
. e Proposed Access

DATE: 5-21-99 e Ÿ- '
Road

Drawn By· D.COX ; '. 6 .
-.

Reserve Pit Backfi// ' 09 - ,- El. 52.5'
k Spoils Stockpile

'
.

F-5.8'

/ I 7 ·
'

- Sto. 2+70
B. 59,9' •

C-1.6' -

DO NOT I
-

DISTURBBEYONDA -

PROPERTY LINE Approx.
Toe of
Fill Slope

D. 60.2' PIPE RACKSame C-1.9'
err

lilll
E/. 64.0'

,

O
L C-0.5'

t pit -- DOG HUE
35' 95

Sto 1+35

PUMP

MUD SHED

DO NOT
DISTURB BEYOND HOPPER TOLET
PROPERTY LINE | POWER

Sto
0+35 - TR SH

TOOLS

STORAGE Ð. 57.4'
btm. pH)

39° FUEL
TANK F-O 9' sta o

PROPERTY LINE Sta. 0+00
4 Approx.

Top of C-J.O'
E/. 65.3

,
Cut Slope E/. 61.J' DO NOTC-7.0

DISTURB BEYOND
PROPERTY LINE

REV UNŒADED ŒOUND A T LOC. STAKE = 5658.8'
REW ŒADED ŒOUND AT l.0C. STAKE = 5658.J' UINTAH ENGINEERING & LAND SURVEYING

85 So. 200 East Vemal,



X-section
TYPICAL CROSS SECTIONS FOR

scale FEDERAL #F-2 SWD
SECTION 8, T14S, R10E, S.L.B.&M

1 = So 1201' FSL 840' FEL .

DATE: 5-21-99
Drawn By· D.COX

11
95'

inished Grade STA1

STA 2+70

39' 35' 95'

Location Stake Slope= 1 1/2: 1
(Typ. except pits)

DO NOT
DISTURB BEYOND cur
PROPERTY LINE I STA. 1+35

39' 35' 95'

Preconstruction E/LI
Grade

I cur -

II STA. 0+35
I I

74' 95'

STA. 0+10

APPROXIMATEYARDAGES EXCESS MATERIALAFTER
CUT 5¾ COMPACTION = 1,850 Cu. Yds.

(6") Topsoil Stripping = 850 Cu. Yds. Topsoil & Pit Backfill = 1,500 Cu. Yds.
(1/2 Pit Vol.)

Remoining Location = J, 710 Cu. Yds. EXCESS UNBALANCE = 350 Cu. Yds.

TOTAL CUT = 4,560 CU.YDS. (After Rehabilitation)

FILL = 2,570 CU.YDS. UINTAH ENCINEERING & LAND SURVEYING
86 So, 200 ßasi Vernal,



T13S
'844 T14S

O 7

0.5 MI. +/-|

Lan i /
Str

6 \SEE TOPO "B"

p ne

' PROPOSED LOCATION:
FEDERAL#F-2 SWD

.
Mge

. nty
! R . tm + ir rt

..... .

C€ v. MI. 47
1 52R 0.6 .

+/-

ÎÛ Gr ve
E E'

10

LEGEND: ANADARKO PETROLEUM CORP.
O PROPOSED LOCATION

N FEDERAL #F-2 SWD
SECTION 8, T14S, R10E, S.L.B.&M.

1201'FSL 840'FEL

-



PROPOSED LOCATION:
FEDERAL #F-2 SWD

10

LEGEND: ANADARKO PETROLEUM CORP.
- - - - - - - - - PROPOSED ACCESS ROAD N FEDERAL #F-2 SWD

EXISTINGROAD SECTION 8, T14S, Rl0E, 6th P.M.
1201' FSL 840'



TEL. (281) 875-1101

ANADARKo PETRoLEUM CORPORATION 17001 NORTHCHASE DRIVE • PO. BOX 1330 • HOUSTON, TEXAS 77251-1330

June 8, 1999

Bureau of Land Management
82 East Dogwood

-

Moab, Utah 84532

Attention: Marie McGann
JUN- 9 1999

RE: Sundry Notices
Carbon County

Div.0F0\L,GAS&MINING)
i

Gentlemen:

Enclosed, in triplicate, are Sundry Notices and Reports on Wells (Form 3160-5)
requesting approval to rename and change locations for the following wells in
Carbon County.

Federal F-1, Carbon County (formerly the Oliveto A-1)
Federal F-2 SWD, Carbon County (formerly the Oliveto A-3 SWD)

In addition, two copies of the Sundry Notice have been forwarded to the Price
River Resources Area Field Office and two copies to the State of Utah Division of
Oil, Gas & Mining.

Please call me at (281) 874-8766 if you require further information or have any
questions.

Sincerely,

udy idson
Regulatory Analyst

JD/me
enclosures

cc: Bureau of Land Management pg¾h
900 North, 700 East Ôivisionof Oil, Gas & Mining
Price, Utah 84501 1594 West North Temple, Suite 1210

Salt Lake City, Utah



TEL. (281) 875-1101

ANADARKo PETROLEUM CORPORAT N 17001 NORTHCHASE DRIVE • PO. BO 330 • HOUSTON. TEXAS 77251-1330

acias IgaI
June 18, 1999

State of Utah
Division of Oil, Gas & Mining
1594 West North Temple, Suite 1210 DSalt Lake City, Utah 84114-6801

Attention: Lisha Cordova

RE: Exception to Location, Rule 649-3-3 0
Federal F-2, SWD
Sgction 8, Township 14S, Range 10E

Gentlemen:

In accordance with Rule 649-3-3, Exception to Location and Siting of Wells, Anadarko
Petroleum Corporation hereby requests a location exception for the Federal F-2 SWD
well in Carbon County, Utah. This location exception is requested due to topographyin
this area which mandates that thiswell be positioned 1021' from the south line and 840'
from the east line of Section 8, Township 14S, Range 10E. Anadarko is its own offset
operator and waives its objection to this exception. There are no other owners within
460' of this proposed wellsite.

Please call me at (281) 874-8766 if you require further information or have any
questions.

Sincerely

dy Da idson
Regulatory Analyst



0
O State of Utah

DEPARTMENT OF NATURALRESOURCES
DIVISION OF OIL, GASAND MINING
1594 West North Temple, Suite 1210

Michael O. Leavitt PO Box145801Governor
Salt Lake City,Utah 84114-5801

Kathleen Clarke
Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

June 30, 1999

AMENDED PERMIT APPROVAL

Anadarko Petroleum Corporation
17001 Northchase Drive
Houston, Texas 77060

Re: Federal F-2 SWD Well, 1201' FSL, 840' FEL. SE SE, Sec. 8, T. 14 S., R. 10 E.. Carbon
County, Utah

Gentlemen:

Pursuant to the provisions and requirements of Utah Code Ann. 40-6-1 et seq., Utah
Administrative Code R649-3-1 et seq., and the attached Conditions of Approval, approval to drill
the referenced well is granted.

Appropriate information has been submitted to DOGM by the operator and administrative
approval of the requested exception location is hereby granted.

This approval shall expire one year from the above date unless substantial and continuous
operation is underway, or a request for extension is made prior to the expiration date. The API
identification number assigned to this well is 43-007-30555.

Sincerely,

J R. Baza
ssociate Director

lwp
Enclosures
cc: Carbon County Assessor

Bureau of Land Management, Moab District
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Operator: Anadarko Petroleum Corporation

Well Name & Number: Federal F-2 SWD

API Number: 43-007-30555

Lease: Federal Surface Owner: Fee

Location: SE SE Sec. 8 T. 14 S. R. 10 E.

Conditions of Approval

1. General
Compliance with the requirements of Utah Admin. R. 649-1 et seq., the Oil and Gas
Conservation General Rules, and the applicable terms and provisions of the approved
Application for Permit to Drill.

2. Notification Requirements
Notify the Division within 24 hours of spudding the well. Contact Carol Daniels at
(801)538-5284.

Notify the Division prior to commencing operations to plug and abandon the well.
Contact Dan Jarvis at (801) 538-5338 or Robert Krueger at (801) 538-5274.

3. Reporting Requirements
All required reports, forms and submittals shall be promptly filed with the Division,
including but not limited to the Entity Action Form (Form 6), Report of Water
Encountered During Drilling (Form 7), Weekly Progress Reports for drilling and
completion operations, and Sundry Notices and Reports on Wells requesting approval of
change of plans or other operational actions.

4. State approval of this well does not supersede the required federal approval which must
be obtained prior to drilling.

5. Compliance with the Conditions of Approval/Application for Permit to Drill outlined in
the Statement of Basis (copy



0 0
DIVISION OF OIL, GAS AND MINING

SPUDDING INFORMATION

Name of Company: ANADARKO PETROLEUM CORP

Well Name: FEDERAL F-2 SWD

Api No. 43-007-30555 Lease Type: FEDERAL

Secton 08 Township 14S Range 108 County CARBON

Drilling Contractor UNION RIG # 17

SPUDDED:

Date 07/06/99

Time 8:00 AM

How DRY HOLE

Drilling will commence

Reported by JIM HARTTY

Telephone# 1-435-637-3044

Date 07/06/99 Signed:



vi loËt GAS AND MINING OPERAf0R A j.'? O E LIVM a Acci. No.
EfíTITY AC ON FORM- FORN 6 ADDRESS i à W,,L ase Om,22

ACTIGi CUNÑENT NEW API NUNßER NELL NAME '
SPUD EFFECTI ECODE ENTITY NO. ENTITYNO. QQ SC TP RG COUNTY DATE DATE'm IteS7 poo so 8 ivs loE cubo 9-07

WELL 1 CûHNEN15: fÍ

iii l I \ \WELL2 COMMENTS:

I \ \ \WELL3 COHNENTS;

WELL 4 CONNENTS:

e
WELL 5 CONNENTS:

JtlL 12 1999
ACTION CODES(See instructions on back of form) IA - £stablish new entity for new well (single well only)

-2-44ß - Add new well to existing entity (group or unit well) Si atureC - Re-assign well from one existing entity to another existing 410 - Re-assiýn well from one existing entity to a new entity />l if A>f.jpE - Other (explain in comments section) Title Oa
NOTE: Use CONNENTsection to explain Why each Action Code was selected. Phone No. ( S I & 1
(3/89)



Form 3160-4 UNITED STATES FORM APPROVED
(August 1999) DEPARTMENT OF THE INTERIOR OMB NO. 1004-0137

BUREAU OF LAND MANAGEMENT Expires: November 30, 2000

WELL COMPLETIONOR RECOMPLETION REPORT AND LOG 5.Le e-s65na o.

la. Type of Well Oil Well O GasWell O Dry X Other SALTWATERDISPOSAL 6.If Indian, Allotee or Tribe Name

b. Type of Completion: New Well O Work Over O Deepen Q Plug Back O Diff.Resvr,.
7.Unit or CA Agreement Name and No.

Other

2. Name of Operator 8.Lease Name and Well No.
Anadarko Petroleum Corp. Federal F-2 SWD

3. Address 3a. Phone No. (include area code) 9. API Well No.
17001 Northchase Dr., Houston, Texas 77060 | 281-875-1101 4300730555

4. Location of Well (Report location clearly and in accordance with Federal requirements)*
10. Field and Pool, or Exploratory

Atsurface 1201' FSL& 840' FELof Section 8, T14S, R10E
11. Sec., T., R., M., or Block and

At top prod. interval reported below Sanie
Survey or a 8, T14S, R10E

12. County or Parish 13. State

Attotaldepth Same Carbon | Utah
14. Date Spudded 15. Date T.D. Reached 16. Date Completed 'ÑÚjŸ 17. Elevations (DF, RKB, RT, GL)*

OD & A Ready to Prod.

7/6/99 7/26/99 5674' KB 5659' GL
18. Total Depth: MD 6200' 19. Plug Back T.D.: MD 6165' 20. Depth Bridge lug Set: MD NONE

TVD TVD TVD

21. Type Electric & Other Mechanical Logs Run (Subrnit copy of each) 22. Was well cored? No Yes (S&mit analysis

Was DST run No Yes (Submit report

CBL\GR\CALP\DRHO\DP\SMP Directional Survey? No Yes (Submit

23. Casin: and Liner Record (Report all sinngs set in well)

Hole Size Size/Grade Wt.(#ft.) Top (MD) Bottom (MD) Stage enter of SCks& Slur Vol. Cement Top* Amount Pulled

13 3/8" K-55 48# 0 317' 340 SXS SURFACE NONE

8 5/8" K-55 24# 0 2285' 1000 SXS SURFACE NONE

5 1/2" K-55 17# 0 6200' 620 SXS 2100' NONE

24. Tubing Record

Size Depth Set (MD) Packer Depth (MD) Size Depth Set (MD) Packer Depth (MD) Size Depth Set (MD) Packer Depth (MD)

2 7/8" 5600' 5600'
25. Producing Intervals 26. Perforation Record

Formation Top Bottom Perforated Interval Size No. Holes Perf. Status

A) NAVAJO 5649' 6155' 5649' - 6155' .42 EHD 1,476 OPEN
B)
c)
D)

27. Acid, Fracture, Treatment, Cement Squeeze, Etc.

Depth Interval Amount and Type of Material

28. Production - Interval A
Date First Test Hours Test Oil Gas Water Oil Gas Production Method
Produced Date Tested Production BBL MCF BBL Gravity Gravity

Choke Og. Csg. 24 Oil Gas Water Gas: Oil Well
Size Press. Press. Hr. BBL MCF BBL Ratio Status

Flwg. 3

28a. Production-Interval B
Date First Test Hours Test Oil Gas Water Oil Gas Production Method
Produced Date Tested Production BBL MCF BBL Gravity Gravity

J

Choke Eg. Csg. 24 Oil Gas Water Gas: Oil Well
Size Press. Press. Hr. BBL MCF BBL Ratio Status



28b. Production - Interval C
Date First Test Hours Test Oil Gas Water Oil Gas Production Method <

Produced Date Tested Production BBL MCF BBL Gravity Gravity

Choke 'I¾g. Csg. 24 Oil Gas Water Gas: Oil Well
Size Press. Press. Hr. BBL MCF BBL Ratio Status

F1wg. ]
28c. Production-Interval D

Date First Test Hours Test Oil Gas Water Oil Gas Production Method
Produced Date Tested Production BBL MCF BBL Gravity Gravity

J

Choke Tbg. Csg. 24 Oil Gas Water Gas: Oil Well
Size Press. Press. Hr. BBL MCF BBL Ratio Status

F1wg.

29. Disposition of Gas (Sold,used forfuel,vented, etc.)

30. Summary of Porous Zones (Include Aquifers): 31. Formation (Log) Markers

Show all important zones of porosity and contents thereof: Cored intervals and all drill-stem
tests, including depth interval tested, cushion used, time tool open, flowing and shut-in
pressures and recoveries

Top
Formation Top Bottom Descriptions, Contents, etc. Name Meas.Depth

L. CARMELL. 5406 5634 LowerCarmel Lime 5406
NAVAJO 5634 6001 Navajo 5634
KAYENTA 6001 6066 - Kayenta 6001
WINGATE 6066 6200 Wingate 6066

32. Additional remarks (include plugging procedure):

33. Circle enclosed attachments:

1.Electrical/Mechanical Logs (1 full set req'd) 2.Geologic Report 3.DST Report 4.Directional Survey

5.Sundry Notice for plugging and cement verification 6.Core Analysis 7.Other

34. I hereby certify that the foregoing and attached information is complete and correct as determined from all available records(see attached instructions)*

Name (pkase p R TD¡a 3PRODUCTIONENGINEER

Title 18 U.S.C. Section 1001 and Title 43 U.S.C. Section 1212, make it a crime for any person knowingly and willfully to make to any department or agency of the United
States any false, fictitious or fraudulent statements or representations as to any matter within its jurisdiction.

O



0 0
Federal F-2 SWD SPUD RIG OFF

1201' FSL *& 840' FEL Sec 8-T14S-R10E SURFACE 07/06/1999 (Yl/26/1999

Carbon County, Utah PRODUCTION 11/05/1997

5659 GL KB
' WELL WORK HISTORY
08/03/1999 Bond Log Run TOC at 2100'. Bottomof 8 5/8 at 2285.

17 1/2" Hole

13 3/8" 48# 317
Set w/ 340 sxs cmt
Circ 32 bbIs of cmt

12 1/4" Hole
8 5/8" 24# K-55 2285
1000 sxs cmt
Circ 70 bbls of cmt

SURFACE STRING NOTES: Guide shoe and no floats used

DV Tool 4 5020 13-3/8" 48# - set @ 317

CEMENT: Type: Class G @15.6 ppg

Volume: 340 sx Cement Top: Circ 32 bbis cmtto surf

INTERMEDIATESTRING FC@ 12820 NOTES: Bumped plug, floats did not hold

8-5/8" 24# J55 STC - set @ 2285 FS@ 2285 State DOGM witnessed

HoleSize: 12.25 TD: 12714

(Holes) Perforations EMENT: Type: Hal-Lite @12.7 ppg &Class G @15.6 ppg

(244) 5649 - 5710 Volume: 750 lead / 250 tail Cement Top: Circ 70 bbi cement

(400) 5720 - 5820 INJECTION STRING FC@ 6155 NOTES: Full retums during cement job

(448) 5838 - 5950 5-1/2" 15.5# K55LTC- set @ 6200 FSg 6200 Added gilsonite for LC &CCM w/ LCM

(160) 5958 - 5998 Holesize:7.875" TD: 6200 DV Tool @ 5020'

(176) 6072 - 6116 CEMENT: Type: Hal-Lite @12.7 ppg & 50/50 Poz @ 14.4 ppg

(48) 6143 - 6155 Volume: 1st 200 sx / 2nd 420 sx Calc. TOC: 1800' est.

(1,476) Total Holes DEVIATION ANGLE FORMATION TOP KB 5674

500 4 Lower Carmel Lime 5406 268

2121 4 13/20 Navajo 5634 40

2466 4 1/4 Kayenta 6001 -327

3254 5 Wingate 6066 -392

4151 4 3/4

Hole Size 7 7/8" 5021 5 1/2

5 1/2" 15.5# K-55 6165' 5855 2 1/4 Gross interval 369'

620 sxs cmt
TD 6200 LAST REVISED: 03/07/2000

Operational



TEL. (281) 875-1101

ANADARKO PETROLEUM CORPORA 17001 NORTHCHASE DRIVE • PO. B 30 • HOUSTON, TEXAS 77251-1330

March 8, 2000 RECEIV
Bureau of Land Management
82 East Dogwood
Moab, Utah 84532
Attn: Ms. Marie McGann DIVIS F

Re: Form 3160-4
WellCompletion Report and Log
Federal F-2 Salt Water Disposal Well

Dear Ms. McGann:

Please find encio d a Form 31ß0-4, (in duplicate) Well Completion Report and Logs for the above
mentioned well. ÁsÂ¿
Should you require any additional information, please contact me at (281) 873-3899.

Best regards,

ANADARKOPETROLEUMCORPORATION RECEIVED

Sr. Technical Assistant DIVISIONOF
OIL,GAS ANDMINING

Cc: Bureau of Land Management
Price River Resources Area

125 South, 600 West
Price, Utah 84501

Utah Divisionof Oil,Gas and Mining
1594 West North Temple, Suite 1210
P.O. Box 145801
Salt Lake City, Utah



ADARKO PETROLEUM CORPORATI
WELL HISTORY UU • IMt.. 5
ONSHORE - U.S.

FEDERAL F-2 SWD, HELPER FIELD, 1201' FSL & 840' FEL, SEC 8-14S-10E, CARBON CO., UT, WI 1.0000,
NRI NA, AFE #18613, ETD 6,200', GLE 5659' (NAVAJO SANDSTONE), UNION RIG #17. API #43-007-30555

07/07/1999 MIRU - SET 20" CONDUCTOR @ 13', GROUT SAME, SPUD @0800 HRS 06 JULY 1999,
DRLG F/ 13-320 W/ HAMMER BIT, POOH, RIH W/ 7 JTS 13-3/8" 48# CSG, SET CSG @317,
CMT W/ 340 SX @15.6 PPG, CIRC 32 BBLS CMT, LAST SURVEY @N/A, MW 8.6 PPG, CC
65,000. RPT #1

07/08/1999 WOC, CUT CSG, NU BOPE, TEST SAME, RIH, D/O CMT 277-320, AIR DRLG F/ 320-442,
LAST SURVEY @400-0.5°, CC 86,890. RPT #2

07/09/1999 AIR DRLG F/ 442-1477, LAST SURVEY MISS RUN, CC 96,397. RPT #3
07/10/1999 AIR DRLG F/ 1477-2271, CCH @2154 & 2185, LAST SURV MISS RUN, CC 107,617. RPT #4
07/11/1999 AIR DRLG F/ 2271-2285, CC F/ LOGS, SHORT TRIP, POOH, RIH W/ LOGS - LOGS STOPPED

@2080, R/D LOGGERS, MIX MUD, RIH W/ MULTISHOT, DISP W/ MUD, W&R F/ 2075-
2180, LAST SURV @2121-4.65°, CC 122,003. RPT #5

07/12/1999 W&R F/ 2180-2285, CCM, SHORT TRIP, POOH, RIH W/ LOGS, LOG WELL, R/D LOGGERS,
RIH, CCM, POOH, RIH W/ 8-5/8" 24# CSG, LAST SURV @2121-4.65°, CC 133,780. RPT #6

07/13/1999 RIH W/ 51 JTS 8-5/8" 24# CSG, WASH 10' TO BTM, SET CSG @2285, CCM, CMT W/ 755 SX
LEAD @12.7 PPG & 250 SX TAIL @15.6 PPG, DISP, CIRC 70 BBL CMT TO SURF, BUMP
PLUG, FLOATS DID NOT HOLD, SI & HELD PRESS 4 HRS, CUT CSG, INSTALL B
SECTION, NU BOP, TEST BOP, RIH, LAST SURV @2121-4.65°, CC 184,487. RPT #7

07/14/1999 RIH, D/O CMT & FS, DRILL 10', FIT 10 PPG EMW, DRLG F/ 2295-2497, C&C TIGHT HOLE
@2497, DRLG F/ 2497-2964, LAST SURV @2466-4.25°, CC 194,411. RPT #8

07/15/1999 DRLG F/ 2964-3334, TFB 3 @3334 - TIGHT HOLE, LAST SURV @3254-5.0°, CC 204,958.
RPT #9

07/16/1999 TIH W/ BIT 3, W&R 2570-2664 & 2839-3210 & 3300-BTM, DRLG F/ 3334-3597, LAST
SURVEY @3254-5.0°, CC 221,832. RPT #10

07/17/1999 DRLG F/ 3597-3954, LAST SURV @3570-5.25°, MW 9.0 PPG, CC 233,761. RPT #11
07/18/1999 DRLG F/ 3954-4226, TFB 5 @4226, LAST SURV @4151-4.75°, MW 9.1 PPG, CC 249,303.

RPT #12
07/19/1999 DRLG F/ 4226-4422, TRIP F/ MTR @4408, LAST SURV @ 4333-5.0°, MW 9.1 PPG, CC

258,609. RPT #13
07/20/1999 DRLG F/ 4422-4800, LAST SURV @4333-5.0°, MW 9.0 PPG, CC 269,570. RPT #14
07/21/1999 DRLG F/ 4800,-5096, TFB 6 @5096, LAST SURV @5021-5.5°, MW 9.0 PPG, CC 279,982. RPT

#15
07/22/1999 DRLG F/ 5096-5473, LAST SURV @5021-5.5°, MW 9.1 PPG, CC 295,041. RPT #16
07/23/1999 DRLG F/ 5473-5922, TFB 7 @5922, LAST SURV @5021-5.5°, MW 9.1 PPG, CC 306,854. RPT

#17

DIVOF01L,GAS&



O O
ANADARKO PETROLEUM CORPORATION ' i og

WELL HISTORY
ONSHORE - U.S.

FEDERAL F-2 SWD, HELPER FIELD, 1201' FSL & 840' FEL, SEC 8-14S-10E, CARBON CO., UT, WI 1.0000,
NRI NA, AFE #18613, ETD 6,200', GLE 5659' (NAVAJO SANDSTONE), UNION RIG #17. API #43-007-30555

07/07/1999 MIRU -- SET 20" CONDUCTOR @ 13', GROUT SAME, SPUD @ 0800 HRS 06 JUNE 1999,
DRLG F/ 13-320 W/ HAMMER BIT, POOH, RIH W/ 7 JTS 13-3/8" 48# CSG, SET CSG @ 317,
CMT W/ 340 SX @ 15.6 PPG, CIRC 32 BBLS CMT, LAST SURVEY @ N/A, MW 8.6 PPG, CC
65,000. RPT #1

07/08/1999 WOC, CUT CSG, NU BOPE, TEST SAME, RIH, D/O CMT 277-320, AIR DRLG F/ 320-442,
LAST SURVEY @ 400-0.5°, CC 86,890. RPT #2

07/09/1999 AIR DRLG F/ 442-1477, LAST SURVEY MISS RUN, CC 96,397. RPT #3
07/10/1999 AIR DRLG F/ 1477-2271, CCH @ 2154 & 2185, LAST SURV MISS RUN, CC 107,617. RPT #4
07/11/1999 AIR DRLG F/ 2271-2285, CC F/ LOGS, SHORT TRIP, POOH, RIH W/ LOGS - LOGS STOPPED

@ 2080, R/D LOGGERS, MIX MUD, RIH W/ MULTISHOT, DISP W/ MUD, W&R FI 2075-2180,
LAST SURV @ 2121-4.65°, CC 122,003. RPT #5

07/12/1999 W&R F/ 2180-2285, CCM, SHORT TRIP, POOH, RIH W/ LOGS, LOG WELL, R/D LOGGERS,
RIH, CCM, POOH, RIH W/ 8-5/8" 24# CSG, LAST SURV @ 2121-4.65°, CC 133,780. RPT #6

07/13/1999 RIH W/ 51 JTS 8-5/8" 24# CSG, WASH 10' TO BTM, SET CSG @ 2285, CCM, CMT W/ 755 SX
LEAD @ 12.7 PPG & 250 SX TAIL @ 15.6 PPG, DISP, CIRC 70 BBL CMT TO SURF, BUMP
PLUG, FLOATS DID NOT HOLD, SI & HELD PRESS 4 HRS, CUT CSG, INSTALL B
SECTION, NU BOP, TEST BOP, RIH, LAST SURV @ 2121-4.65°, CC 184,487. RPT #7

07/14/1999 RIH, D/O CMT & FS, DRILL 10', FIT 10 PPG EMW, DRLG F/ 2295-2497, C&C TIGHT HOLE
@ 2497, DRLG F/ 2497-2964, LAST SURV @ 2466-4.25°, CC 194,411. RPT #8

07/15/1999 DRLG F/ 2964-3334, TFB 3 @ 3334 - TIGHT HOLE, LAST SURV @ 3254-5.0°, CC 204,958.
RPT #9

07/16/1999 TIH W/ BIT 3, W&R 2570-2664 & 2839-3210 & 3300-BTM, DRLG FI 3334-3597, LAST
SURVEY @ 3254-5.0°, CC 221,832. RPT



ADARKO PETROLEUM CORPORATI
WELL HISTORY
ONSHORE - U.S.

FEDERAL F-2 SWD, HELPER FIELD, 1201' FSL & 840' FEL, SEC 8-14S-10E, CARBON CO., UT, WI 1.0000,
NRI NA, AFE #18613, ETD 6,200', GLE 5659' (NAVAJO SANDSTONE), UNION RIG #17. API #43-007-30555

07/07/1999 MIRU - SET 20" CONDUCTOR @ 13', GROUT SAME, SPUD @0800 HRS 06 JUNE 1999,
DRLG F/ 13-320 W/ HAMMER BIT, POOH, RIH W/ 7 JTS 13-3/8" 48# CSG, SET CSG @317,
CMT W/ 340 SX @15.6 PPG, CIRC 32 BBLS CMT, LAST SURVEY @N/A, MW 8.6 PPG, CC
65,000. RPT #1

07/08/1999 WOC, CUT CSG, NU BOPE, TEST SAME, RIH, D/O CMT 277-320, AIR DRLG F/ 320-442,
LAST SURVEY @400-0.5°, CC 86,890. RPT #2

07/09/1999 AIR DRLG F/ 442-1477, LAST SURVEY MISS RUN, CC 96,397. RPT #3
07/10/1999 AIR DRLG F/ 1477-2271, CCH @2154 & 2185, LAST SURV MISS RUN, CC 107,617. RPT #4
07/11/1999 AIR DRLG F/ 2271-2285, CC F/ LOGS, SHORT TRIP, POOH, RIH W/ LOGS -- LOGS STOPPED

@2080, R/D LOGGERS, MIX MUD, RIH W/ MULTISHOT, DISP W/ MUD, W&R F/ 2075-
2180, LAST SURV @2121-4.65°, CC 122,003. RPT #5

07/12/1999 W&R F/ 2180-2285, CCM, SHORT TRIP, POOH, RIH W/ LOGS, LOG WELL, R/D LOGGERS,
RIH, CCM, POOH, RIH W/ 8-5/8" 24# CSG, LAST SURV @2121-4.65°, CC 133,780. RPT #6

07/13/1999 RIH W/ 51 JTS 8-5/8" 24# CSG, WASH 10' TO BTM, SET CSG @2285, CCM, CMT W/ 755 SX
LEAD @12.7 PPG & 250 SX TAIL @15.6 PPG, DISP, CIRC 70 BBL CMT TO SURF, BUMP
PLUG, FLOATS DID NOT HOLD, SI & HELD PRESS 4 HRS, CUT CSG, INSTALL B
SECTION, NU BOP, TEST BOP, RIH, LAST SURV @2121-4.65°, CC 184,487. RPT #7

CONFl0ENTIAL

! JULl 6 1999

DivOFOlt,GAS&



ADARKO PETROLEUM CORPORATI
WELL HISTORY g
ONSHORE - U.S. / 6

FEDERAL F-2 SWD, HELPER FIELD, 1201' FSL & 840' FEL, SEC 8-14S-10E, CARBON CO., UT, WI 1.0000,
NRI NA, AFE #18613, ETD 6,200', GLE 5659' (NAVAJO SANDSTONE), UNION RIG #17. API #43-007-30555

07/07/1999 MIRU - SET 20" CONDUCTOR @13', GROUT SAME, SPUD @ 0800 HRS 06 JUNE 1999,
DRLG F/ 13-320 W/ HAMMER BIT, POOH, RIH W/ 7 JTS 13-3/8" 48# CSG, SET CSG @317,
CMT W/ 340 SX @15.6 PPG, CIRC 32 BBLS CMT, LAST SURVEY @N/A, MW 8.6 PPG, CC
65,000. RPT #1

07/08/1999 WOC, CUT CSG, NU BOPE, TEST SAME, RIH, D/O CMT 277-320, AIR DRLG F/ 320-442,
LAST SURVEY @400-0.5°, CC 86,890. RPT #2

07/09/1999 AIR DRLG F/ 442-1477, LAST SURVEY MISS RUN, CC 96,397. RPT #3

CONFilENTIAL

DE0 OILGAS&



$TATEOF UTAH
DIVISION OF OIL GAS AÑOMINING

APPLICATIONFORINJECTIONNELL ute ronn 1

OPERATOR ,
Anadarko etroleum Corporation

ADDRESS 17001 Nórthchase Driva BTV.OFOIL,GAS&MNING
Há st9n, 77060

¯

Well name and

Field or Unit se nc

Wel l location count g/ 5

Is this appli Yes rS NË
Will the prop Yes (J No O

Is this appli

If hthisaa
a Yes 00 No E1

be

nje wÂter hin X
mile of the w

IMPOR &5-2 should

list of Attac Diagren, gracture
Information

I certify tha mv knoyledge.

Name Shad Frazier Signature ex
Ti tIe Engineer Date &
Phone No. ( 281 ) 87321227

(State use only)
Application approved by Title
Approval Date



STATEOF UTAH
DIVISION OF OIL, GAS ANDNINING

APPLICATIONFORIN3ECTIONHELL re ronn i

OPERATOR ,
Anadarko fetroleum corporation

ADDRESS 1700f Nörthchase Driv OFOIL,GAS&MINING
Höûst9n, ft 77060 '

NelT name and number: --He&ÿex Fèdèral F-2 SWD

Field or Unit name: Helper Field Lease no.
SESE

Hell location: QQ-5:2Ë section 8 township 14s Tange 10E county Carbon

Is this application for expansion of an existing project? . . Yes [] No 00

Will the proposed well be used for: Enhanced Recovery? . . Yes (J No 09
Disposal? - . . . . - Yes 50 No [3
Storage? . . . . . . - Yet [] No 00

Is this application for a new well to be drilled? . . . . . . Yes (3 No 00

If this application is for an existing weT1,
has a casing test been performed on the well? . . . . . . Yes 00 No El
Date of test: 08/04/99

, API number: 43-007-30555

Proposed injection interval: from 5649 to 6155

Proposed maximuminjection: rate * pressure ))4 psig
*Maximum injection rate to be limited byimaximum pressure
Proposed injection zone contains-t3 oil. E3 gas, and/or [3 fresh water within X
mile of the well.

IMPORTANT: Additional information as required by RG49-5-2 should
accompany this form.

List of AttaChments: Location Plat, Ownership Plat, Wellbore Diagram, itacture
Information, Logs, Water Analysis

I certify that this report is true and complete to the bept of mv knowledge.

Name Shad Frazier Signature AM
Title Engineer Date /
Phone No. ( 281 ) 873 1227

(State use only)
Application approved by Title
Approval Date



TEL (281) 875-1101

ANADARKo PETROLEUM CORPO ION 17001 NORTHCHASE DRIVE • P.O. B 1330 • HOUSTON, TEXAS 77251-1330

acins4qaf
August 17, 1999

Mr. John Baza
Utah Division of Oil, Gas & Mining
1594 West North Temple, Suite 1220
Salt Lake City, UT 84114

Reference: Helper Federal F-2 SWD
Section 8-T14S-R10E
Carbon County, Utah

Dear Mr. Baza:

Attached for your approval is a request for a Class II Injection Permit for the Helper Federal F-2
SWD in Carbon County, Utah. This well was spud on July 6th, 1999 and completed on August
5", 1999. Please find enclosed all the required information according to Utah requirements for
Class Injection Wells.

Anadarko appreciates your timely attention to this matter. Should you require any additional
information, please contact Shad Frazier at (281) 873-1227.

Sincerely,

Shad Frazier
Engineer

SF
Attachment

' AUG18 1999

C:\TEMP\Helper federal f-2 SWD Permit Appi



* O
HELPER STATE SWD #1 PERMIT APPLICATION

Anadarko Petroleum Corporation requests a salt water disposal injection permit for the Helper
Federal SWD F-2 located in Section 8-Tl4S-Rl0E, Carbon County, Utah. Pursuant to the
Permitting Requirements for Class II Injection Wells, enclosed is UIC Form 1 with the
appropriate accompanying documents and attachments.

The UIC Form 1 and wellbore diagram are in Section 1 of the attachments. The acreage and well
location plat shows Anadarko's acreage in yellow and is also included in Section 1. Anadarko is
the only operator in the outlined area and owns the surface acreage.

A casing integrity test will be performed on this well when the injection tubing and packer are
installed. The field personnel will contact DOGM one week in advance to ask for onsite
surveillance of this test. Copies of the test data will be submitted to the state one week after the
test is performed.

Copies of the porosity, electrical and cement bond logs are enclosed as required under Section
2.2-2.3.

A completed wellbore diagram is attached that depicts the casing program. The setting depths
for all the float equipment are listed on the diagram.

Based on analyses of both the Ferron Coal produced water and the water of the Navajo
formation, no compatibility problems will be caused by mixing of the two waters. In fact,
injection of the Ferron Coal produced water reduces the total dissolved solids content and scaling
tendency of the Navajo water. Section 2 contains all the data to back this statement.

Injection tests have been performed on the Navajo formation and the data is included in Section
3. The step rate analysis shows that we had not even begun to see any formation parting pressure
at 6 BPM and 1250 psig. No higher rates were tested due to previous experiences with this
interval. The measured surface treating pressure was mostly due to friction inside the tubing. 06
This means that at 1250 psig we had not gone past the matrix's ability to absorb the injected
fluid. Because we did not overcome the formation's ability to accept fluids without cracking at
1250 psig, Anadarko Petroleum requests the injection limit for the Federal F-2 SWD be set at
1300 psig.

Please reference the attached 3rd party hydrological and geological study used in the permit
application for the Helper State SWD #1 for all questions regarding Section 2.10 of rule R649-5-
20. The confining beds are the Lower Carmel Lime at 5406 and the Carmel Anhydrite at 5222'.
These beds provide total containment of all injected fluids from mixing with any above zones.

No wells are currently drilled within one half-mile radius of the referenced well. No other
operators are currently or have been active in the half-mile radius surrounding this well.
Anadarko Petroleum is planning on drilling a well within this half-mile radia_sjiefore-the end of
this year. The well will not be completed below 2400'. Therefore, there w d nåtit for
fluids to migrate up or down this wellbore and enter improper intervals.

H:\smf001\DATA\WINWORD\Helper federal f-2 SWD Permit



O O
Contents

Section 1
• UIC Form 1
• Wellbore diagram
• Acreage and ownership plat

Section 2
• Water analysis of cðmbined disposal waters
• Water analysis of upper Navajo
• Water analysis of lower Navajo
• Water analysis of Wingate

Section 3
• Step rate test graph
• Step rate test data

Section 4
• 3rdparty geological and hydrological investigation from the Helper State SWD

#1 submitted December 1,1997 about the Navajo formation.

H \smf001\DATA\WINWORD\Helper federal f-2 SWD Permit
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O O
Federal F-2 SWD SPUD RIG OFF

1201' FSL & 840' FEL Sec 8-T14S-R10E SURFACE 07/06/99 07/26/99

Carbon County, Utah PRODUCTION 11/05/97

5659 GL KB WELL WORK HISTORY
08/03/99 Bond Log Run TOC at 2100'. Bottom of 8 5/8 at 2285.

17 1/2" Hole
13 3/8" 48# A 317
Set w/ 340 sxs cmt Ji
Circ 32 bbls of cmt i¾

12 1/4" Hole
8 5/8" 24# K-55 2285
1000 sxs cmt
Circ 70 bbls of cmt

SURFACE STRING NOTES: Guide shoe and no floats used

DV Tool 5020 13-3/8" 48# - set @ 317

CEMENT: Type: Class G @ 15.6 ppg
Volume: 340 sx Cement Top: Circ 32 bbis cmtto surf

INTERMEDIATE STRING FC@ 12620 NOTES: Bumped plug, floats did not hold

8-5/8" 24# J55 STC - set @ 2285 FS@ 2285 State DOGM witnessed

Hole Size: 12.25 TD: 12714

(Holes) Perforations CEMENT: Type: Hal-Lite @ 12.7 ppg & Class G @ 15.6 ppg

(244) 5649 - 5710 Volume: 750 lead /250 tail Cement Top: Circ 70 bbl cement

(400) 5720 - 5820 INJECTION STRING FC@ 6155 NOTES: Full returns during cement job

(448) 5838 - 5950 5-1/2" 15.5# K55 LTC - set @ 6200 FS@ 6200 Added gilsonite for LC & CCM w/ LCM

(160) 5958 - 5998 Hole Size: 7.875" TD: 6200 DV Tool @ 5020'

(176) 6072 - 6116 CEMENT: Type: Hal-Lite @ 12.7 ppg & 50/50 Poz @ 14.4 ppg

(48) 6143 - 6155 Volume: 1st 200 s×/ 2nd 420 sx Calc. TOC: 1800' est.

(1,476) Total Holes DEVIATION ANGLE FORMATION TOP KB 5674
500 4 Lower Carmel Lime 5406 268

2121 4 13/20 Navajo 5634 40

2466 4 1/4 Kayenta 6001 -327

3254 5 Wingate 6066 -392

4151 4 3/4

Hole Size 7 7/8" 5021 5 1/2

5 1/2" 15.5# K-55 6135 5855 2 1/4 Gross interval 369'

620 sxs cmt
TD 6200 LAST REVISED: 08/11/99

Operational



NALCO/EXXON--------------------------------------------

ENERGY CNEM I C A L S. L P,VISCO Water Compatibility Report 8/11/99
Copyright 1991-1995, Nalco Chemical Company Creg Wilkins

CLIENT NAME : ANADARKOPETROLEUM INC.
CLIENT LOCATION: HELPER FIELD

FEDERAL F 2 AN CPF WATE
COMMINGLED WA -

PRODUCED WATER (FED.F2 UPPER PERFS)
Sampic Date : 8/9/99
Water Source: Produced

FRESH WATER (CPF)
Sampicdate : 8/9/99
WaterSource: Fresh

Temperature Water Mixture CaCO3 Index CaSO4 Index Actual CaSO4
Degrees F Fresh/Produced StitT/Davis Skillman Mg/L

60 0/100 0.80 -10.44 4216
20/80 0.73 -18.74 3509
40/60 0.65 -26.47 2802
50/50 0.60 -30.09 2448
60/40 0.55 -33.53 2095
80/20 0.43 -39.78 1387
100/0 0.23 -45.01 673

80 0/100 0.99 -10.72

20/80 0.92 -19.0 1
40/60 0.84 -26,74

50/50 0.80 -30.36

60/40 0.75 -33.8 I
80/20 0.63 -40.08

100/0 0.42 -45.35

100 0/100 1.23 -10.87

20/80 1.16 -19.19

40/60 l.08 -26.93

50/50 1.04 -30,57

60/40 0.99 -34.03

80/20 0.87 -40.34

100/0 0.66 -45.65

120 0/100 1.52 -10.65

20/80 1.45 -19.07

40/60 1.37 -26.91

50/50 l.32 -30.58

60/40 1.27 -34.08

80/20 l.14 -40.46

100/0 0.93 -45.81

140 0/100 1.24 -9.63

20/80 L78 -18.05

I



40/60 1.70 -25.91

NALCO/EXXON50/50 1.65 -29.60

=manov eaeasseA es. e».60/40 1.60 -33.11

80/20 1.46 -39.51

100/0 1.24 -44.90

160 0/100 2,22 -8.50

20/80 2.15 -16.92

40/60 2.07 -24.79

50/50 2.02 -28.49

60/40 1.97 -32.01

80/20 1.82 -38.43

100/0 1.58 -43.85

180 0/100 2.63 -7.35

20/80 2.57 -15.78

40/60 2.49 -23.65

50/50 2.44 -27.36

60/40 2.38 -30.89

80/20 2.23 -37.34

100/0 1.95 -42.78

I
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NALCO/EXXON
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ENERGY CNEM I C A L S, L. PVISCO Water Compatibility Report 8/11/99
Copyright1991-1995, Nalco Chemical Company Creg Wilkins

CLIENT NAME : ANADARKOPETROLEUM INC.
CLIENT LOCATION: HELPER FIELD

FEDERAL F 2 AND CPF WATER
COMMINGLED WATER

PRODUCED WATER
Sample Dutc : 8/9/99
Water Source: Produced VID. F2 MIDDLE PERFS)

FRESH WATER
Sample date : 8/9/99
Water Source: Fresh (CPF)

Temperature Water Mixture CaCO3 Index CaSol Index Actual CaSO4
DegreesF Fresh/Produced Stiff/Davis Skillman Mg/L

60 0/100 0.71 -42.65 3754
20/80 0.63 46.69 3138
40/60 0.54 -49.36 2522
50/50 0.50 -50.11 2213
60/40 0.45 -50.40 1905
80/20 0.33 -49.29 1289
100/0 0.23 45.0 I 673

80 0/100 0.91 -43.02

20/80 0.82 -47.02

40/60 0 74 -49.66

50/50 0.69 -50.39

60/40 0.64 -50.67

80/20 0.53 -49.57

100/0 0.42 -45.35

100 0/100 1.15 43.10
20/80 1.06 -47.13

40/60 0.98 -49.80

50/50 0.93 -50.55

60/40 0.88 -50.84

80/20 0.77 -49.79

100/0 0.66 -45.65

120 0/100 1.44 -42.36

20/80 1.35 -46.58

40/60 1.26 -49.46

50/50 1.22 -50.32

60/40 1.17 -50.71

80/20 l.05 -49.84

100/0 0.93 -45.81

140 0/100 1.76 41.36
20/80 1.67 -45.55



40/60 1.59 48.42
50/50 1.54 -49.28 nacco/EXXON

ENERGY CHEMICAL$. L.P.60/40 1.50 -49.69

80/20 1.38 -48.87

100/0 1.24 -44.90

160 0/100 2.13 -40.33

20/80 2.04 44.45
40/60 1.96 -47.29

50/50 1.92 -48.14

60/40 1.87 -48.56

80/20 1.75 47.76
100/0 1.58 43.85

180 0/100 2.54 -39.29

20/80 2.44 -43.34

40/60 2.37 46.13
50/50 2.33 -46.98

60/40 2.29 -47.40

80/20 2.16 -46.64

100/0 1.95 -42.78



-----------------------------------•-------------------------- "^' CO / EXXONVISCO Water Compatibility Report 8/9/99 ENERGY CHEMICAL8, i.e.

Copyright 1991-1995, Nalco Chemical Company Creg Wilkins

CLIENT NAME : ANADARKO PETROLEUM INC.
CLIENT LOCATlON: HELPER FIELD

FEDERAL F 2 AND CPF WATER
COMMINGLED WATER

PRODUCED WATER (FED. F2 LOWER PERFS)
SampIc Date : 8/9/99
Water Source; Produced

FRESHWATER (CPF)
Sample date : 8/9/99
Water Sourec:Fresh

Temperaturc Watcr Mixture CaCO3Index CaSO4 Index Actual CaSO‡
Degrees F Fresh/Produced Stiff/Davis Skillman Mg/L

60 0/100 0.47 -27.68 3672
20/80 0.39 -36,04 3074
40/60 0.34 -42,59 2475
50/50 0.32 -45.06 2176
60/40 0.30 46.92 1877
80/20 0.24 -48.28 1278
100/0 0.23 -45.0 I 673

80 0/100 0.67 -28.06

20/80 0.59 -36.40

40/60 0.53 42.9 I
50/50 0.51 -45.37

60/40 0.49 -47.20

80/20 0.43 -48.55

100/0 0.42 45.35

100 0/100 0,91 -28.10

20/80 0.83 -36.48

40/60 0.77 -43.03

50/50 0.75 -45.50

60/40 0.73 -47 35
80/20 0.67 -48.76

100/0 0.66 -45.65

120 0/100 1.19 -27.13

20/80 I.! ] -35.71

40/60 1.06 -42.50

50/50 1.04 -45.1 I
60/40 1.01 -47.09

80/20 0.96 48.76
100/0 0.93 -45.81

140 0/100 1.52 -26.29

20/80 f .44 -34.75



AUG-11-99 81 :48 PM NALCO. EMMON. CHEMICALS 8017892475 P. 15

40/60 1.38 41.4850/50 1.36 -44.07

"^**'
ENERGY CHEMICALS. a.P.

60/40 1.34 46.06
80/20 1.29 47.77
100/0 1.24 44.90

160 0/100 1.90 -25.46

20/80 1.8I -33.76

40/60 1.75 40.39
50/50 1.73 -42.95

60/40 1.71 44.93
80/20 1.66 46.65
100/0 I.58

-43.85

'180 0/100 2.32 -24.62

20/80 2.22 -32.77

40/60 2.16 -39.29

50/50 2.14 -41.82

60/40 2.13 -43,78

80/20 2.08 45.32
100/0 1.95



AUG--11-99 01 "44 PM NALCO. EMMON. CHEMICALS 8017892475 P. O2

NALCO/EMXON-----------------•-------•---•--------------

ENER e.Y CHEM I C A 6 5, LPDownhoic WaterAnalysis 8/11/99
Copyright 1991-1995, Nalco Chemical Company Creg Wilkins

CLIENT NAME : ANADARKO PETROLEUM INC.
CLIENT LOCATION: HELPER FIELD

Well Number : CPF WATER INJECTION
Water Source : UOMMrNGLED WATER FROM ALL OF THE WELLS IN THE FIELD

DISSOLVED SOLIDS

Cations mg/1 meq/1 mg/1

Sodium Na+ 5510.0 239.6 as NaCL 0.0
Calcium Ca++ 80.1 4.0 as CaCO3 200.0
Magnesium Mg++ 35.2 2.9 as CaCO3 145.0
Barium Ba++ 0,0 0.0 as CaCO3 0.0
Strontium Sr++ 26.2 0.6 as CaCO3 55.0

Total Cations 565L6 247.1

Anions mg/I mcq/1 mg/1

Chloride CI- 6187.6 174.5 as NaCL 10200.0
Sulfate SO4= 321.2 6.7 as Na2SO4 475 0
Carbonate CO3= 0.0 0.0 as CaCO3 0.0
Bicarb. HCO3 4015 . 65.8 as CaCO3 3294.0

Total Anions 10524.3 247. I

*Total Solids 16175.9

METALS
Tota-1

Iron,Fe 25.5 as Fe 25.5
Acid to Phen,CO2 0.4 as CaCO3 1.0

OTHER PROPERTIES

pH 8.2
Specific Gravity 1.0
Turbidity jtu 16.0
Oxygen, as O2 ppm 0.0
Sulfide as H2S ppm 4.0
Temperature F 100.0



NALCO/EXXON
ENERGY CHEMICALS, L..P»> Scaling Indices «<

Tempctature Calcium Calcium Barium Strontium
(Deg. F) Carbonate Sulfate Sulfate Sulfate

60.0 1.53 -34.94 NA NA
80.0 1.73 -35.51 NA NA
100.0 1.95 -35.96 NA -1.06

120.0 2.18 -36.09 NA 4).85
140.0 2.44 -35.71 NA 4).66
160.0 2.71 -34.08 NA 4).49
180.0 3,00 -32.97 NA 4).33
200.0 3.31 NA NA -0.20

220.0 NA NA NA -0,07

240.0 NA NA NA 0.03
260.0 NA NA NA 0.13
280.0 NA NA NA 0.21
300.0 NA NA NA 0.28
320.0 NA NA NA NA

Positive values indicate scaling tendencies
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NALCO/ExxON
------------

--------. ......

.........................--... ¯¯ '¯

ENERGYCNEM I C A L 5, 4., PDownhole Water Anûlyshe 8/11/99
Copyright 1991-1995, Nalco Chemical Company Crcg Wilkins

CLIENT NAME : ANADARKO PETROLEUM INC
CLIENT LOCATION: HELPER FIELD

WellNumber : FEDERAL F2
Water Source : UPPER PERFS 5649' TO 5820' \

DISSOLVED SOLlDS

Cations mg/I meqll mg/l

Sodium Na+ 12993.7 564.9 as NaCL 0.0
Calcium Ca+1 496.6 24.8 as CaCO3 1240.0
Magnesium Mg++ 96.9 8.0 as CaCO3 399.0
Barium Bas + 0.0 0.0 as CaCO3 0.0
StrontiumSr++ 0.0 0.0 as CaCO3 0.0

Total Cations 13587.1 597.7

Anions mg/1 meqll mg/1

Chloride CI- 16439.5 463.7 as NaCL 27100.0
Sulfate SO4= 2569.5 53.5 as Na2SO4 3800.0
CarbonateCO3= 0.0 0.0 as CaCO3 0.0
Bicarb. HCO3- 4907.9 80.5 as CaCO3 4026.0

Total Anions 23917.0 597.7

Total Solids 31504 1

METALS
ta-1

Iron,Fc 22.5 as Fe 22.5
Acid to Phen,CO2 0.4 as CaCO3 1.0

OTHER PROPERTIES

pH 7.0
Specific Gravity 1.0
Turbidity jtu 17.0
Oxygen, as O2 ppm 0.0
Sulfide as H2S ppm 0.0
Ternpeniture F 100.0



AUG 11-99 01 :45 PM NALCO. EMMON. CHEMICALS 8017892475 E- 5

NALCO/EXXON
»> Scaling Indices «<

ENERGYCHEM I C A L S, L P.

Temperature Calcium Calcium Barium Strontium
(Deg. F) Carbonate Sulfate Sulfato Suffilte

60.0 0.74 -20.38 NA NA
80.0 0.94 -20.71 NA NA
100.0 l.l7 -21.00 NA NA
120.0 1.45 -21.15 NA NA
140.0 1.76 -20.59 NA NA
160.0 2.10 -19.16 NA NA
180,0 2.49 -18.08 NA NA
200.0 2.91 NA NA NA
220,0 NA NA NA NA
240.0 NA NA NA NA
260.0 NA NA NA NA
280.0 NA NA NA NA
300.0 NA NA NA NA
320,0 NA NA NA NA

Positive values indicate scaling tendencies

|



G 11-99 01 :45 PM NALCO. EMMON. CHEMICALS 8017892475 P. 86AU -

NALCO/EXXON

Downhoic Water Analysis 8/1 1/99 ENERGYCNEM I C A L S. LA

Copyright 1991-1995, Nalco Chemical Company Creg Wilkins

CLIENT NAME : ANADARKO PETROLEUM INC.
CLIENT LOCATION: HELPER FIELD

Well Number : FEDERAL F 2
Water Source : MIDDLEPERFS 5838' TO 5998'

DISSOLVED SOLIDS

Cations mg/l meq/1 mg/l

Sodium Na+ 23037.8 1001 6 as NaCL 0.0
Calcium Ca++ 448.5 22.4 as CaCO3 1120.0
Magnesium Mg++ 97.1 8.0 as CaCO3 400.0
Barium Ba++ 0.0 0.0 as CaCO3 0.0
Strontium Sr++ 0.0 0 0 as CaCO3 0.0

Total Cati s 358 5 1032.0

Anions mg/1 meq/l mg/1

oride Cl-
3-2757.

924.0 as aCL 54000.0
Sulfate SO4= 1791.9 37.3 as Na2SCM 2650.0
CarbonateCO3= 0.0 0.0 as CaCO3 0.0
Bicarb. HCO3- 4313.0 70.7 as CaCO3 3538.0

Total Anions 38862.7 1032.0

Total Solids 62446.2

METALS

T tal fron,Fe 28.1 as Fe 28.1
Acid to Phen,CO2 0.4 as CaCO3 1.0

OTHER PROPERTIES

SpecificGravity 1.0
Turbidity jtu 17.0
Oxygen, as O2 ppm 0.0
Sulfide as H2S ppm 0.0
Temperature F 100.0



AUG-11-99 01:45 PM NAL

NALCOltXXON»> Scaling Indices «<
ENERGY CMgmCMS,

Temperature Calcium Calcium Barium Strontium
(Dog. F) Carbonate Sulfate Sultate Sulfilte

60.0 0.58 -40.48 NA NA
80.0 0.78 -40.76 NA NA
100.0 1.02 -40.98 NA NA
120.0 1.30 -41.02 NA NA
140.0 1.63 -40.33 NA NA
160.0 2.00 -38.89 NA NA
180.0 2.42 -37.74 NA NA
200.0 2.88 NA NA NA
220.0 NA NA NA NA
240.0 NA NA NA NA
260.0 NA NA NA NA
280.0 NA NA NA NA
300.0 NA NA NA NA
320.0 NA NA NA NA

Positive values indicate scaling tendencies

I



11-99 01 :46 PM HALCO. EMMON. CHEMICALS 8017892475 ""
|

AUG-

----------------------------- N A LC O/ EMMON
Downhole Water Analýsis 8/11/99 ENERGY CH EM IC ALS, LP

Copyright 1991-1995, Nalco Chemical Company Creg Wilkins

CLIENT NAME : ANADARKOPETROLEUM INC.
CLIENT LOCATION: HELPER FIELD

Well Number : FEDERAL F 2
Water Source: LOWER PERFS 6072'TO6155'

DISSOLVED SOLIDS

Cations mg1 meqll mg/1

Sodium Na+ 28756.1 1250.3 as NaCL 0.0
Calcium Ca++ 432.5 21.6 as CaCO3 1080.0
Magnesium Mg4+ 94.0 7.7 as CaCO3 387.0
Barium Bat+ 0.0 0.0 as CaCO3 0.0
Strontium Srw 0.0 0.0 as CaCO3 0 0

Total Cations 29282.5 1279.6

Anions mg/I meq/1 mg/l

Chloride Cl- 41250.5 1163.5 as NaCL 68000.0
Sulfate SO4 = 3347.2 69.7 as Na2SO4 4950.0
Carbonate CO3= 0.0 0.0 as CaCO3 0.0
Bicarb. HCO3- 2825.8 46.3 as CaCO3 2318.0

Total Anions 7423 1279.6

Total Solids 76706.0

METALS

tal Iron,Fe 0.9 as Fc 0.9
Acid to Phen,CO2 0.4 as CaCO3 1.0

OTHER PROPERTIES

pH 7.0
Specific Gravity 1.0
Turbidity jtu 17.0
Oxygen,as O2 ppm 0.0
Sulfide as H2S ppm 0.0
Temperature F 100.0



AUG-11-99 81:46 PM NALCO.EMMON.CHEMICALS 8017892475

NALCO/EXXON
»> Scaling Indices «<

ENERGYCHEM I C A L S, L P,

Temperature Calcium Calcium Barium Strontium
(Deg. F) Carbonate Sulfate Sulfate Sulfate

60.0 0.24 -33.70 NA NA
80.0 0.43 -33.96 NA NA
100.0 0.67 -34.14 NA NA
120.0 0.96 -34.06 NA NA
140.0 1.29 -33.35 NA NA
160.0 1.66 -31.99 NA NA
180.0 2.08 -30.88 NA NA
200.0 2.54 NA NA NA
220.0 NA NA NA NA
240.0 NA NA NA NA
260.0 NA NA NA NA
280.0 NA NA NA NA
300.0 NA NA NA NA
320.0 NA NA NA NA

Positive valucs indicate scaling tendencies

I

I
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GIUG--11-99 OS:45 PM I^iNADARKO PETROLEM CORP. 435 F.57 3155 P.82ep ay s e
Stimulation Service Report

ANADARKOPETROLEUMCOMPANY 20092Él.a
Leesies SoleO DeWel I.eesian Job OMMFEDERALSWD F-2

Vemal,UT 8/11/99¯s¯nms..

monstry.. n.ws.o.. sm.: nonme wasswaNELPER NevploSand 0 ' Oin 8,200 R 6,200 nominerevisee BNP sueT anoT Pese Pues eiesses
UT 0 pel 180 'F O'F 0 pil/RRio Mame ansesper servi..vi. gasjpgDisposal Larsi ospa.a ans, in MMght.Ih& O tie ThORhere 550 1005Olies 6200 5 5 15.5 NE5 SRD

New Riglesa
Pitmary Tiesias Wisii Petrast Leagog Phili Densty

2% ÒL 0 lbli
. A Ib/gal ©•pa. Biao,a ** TM•a.ws.. a.*'Vs• A seco 2.89 6 6 RE N/A

Fracturing Frac,Misclincomplete
515E. Agewei TsMug Pisasile Mos.AMeWei Ann,Pressere tielpleadDennesien

3800 poi 1000pel 2 7&' O.! TIS Top,a semana opf No.eitheb Tetti Imbrvel
*•rs!••Im *Men• ' 6155 2.0109000 1470 ft

T,..e me., nuri-.inne pessor Type passer osse i
Tubing 33 bbi •Strig Retriev 5800 ftabSeheimisi for rdvei et Legagem I.aeve I.eesten: TaMeg VM. GamlagVsL AnashrVel. OpenNetavel

1/99 030 8/11/09 200 32.4 bbi 147.56 abi M.5 bbl 0 bbl
M

eleek att ser beni
8:34 i 0 -27.47 0 0 0 0 0 0 Heldpre ob esfotymeeting.
8:35 0 -2D.29 0 0 0 0 o O
8:35 0 13.14 .2557 0 0 0 0 08·35

.2000 31.20
.20115 0 0 o o O FillHole.

O'36 .3347 312 .2012 0 0 0 0 0
8:37 Æl2 31Æ .2514 0 0 0 0 0
8:37 .58Œ 19.79 .2104 0 0 0 0 0
8:36 1.322 38.96 Ed6 0 0 0 0 0 Start 1/2 bpm etage.
8:30 1.®$ -3.157

.024 0 0 0 0 0
8:39 1.942 -G.101

.¾74 0 0 0 0 0
8 2.24 4.085 .0083 0 0 0 0 0
8 2.649 4.54 .005 0 0 0 0 0
8:40 2.852 -1.915

, 58 0 0 0 0 0
8:41 3.1EB O -EDG5 0 0 0 0 0
8:41 3.458 -.0320

.006 0 0 0 0 0 Wellon a vac.
8:42 3.79 1 0 .00SB 0 0 0 0 0
8:42 4232 3.98 1.0® 0 0 0 0 0 Start 1 bpmslage.
8 4.771 82.83 1.067 0 0 0 0 0
8:43

¯!Ï.3Ï
80.29 1.0% 0 0 0 0 0

8:44 6.64 04.99 1.075 0 0 0 0 0
8:44 0.387 96.67 1.067 0 0 0 0 0
8:4 0,026 97.2 1.067 0 0 0 0 0
8Æ 7.485 100.7 1.075 0 0 0 0 0
8Æ 8.004 102.8 1.05 0 0 0 0 0
8:46 0.542 106.3 i m6 0 0 0 0 0
8:47 021 107.3 1.096 0 0 0 0 0
8:47 9.62 109,7 1.006 0 0 0 0 0
BÆ 10,16 100.9 1.000 0 0 0 0 0
8Æ 10.7 112.2 1.055 O O O O O

RIGSO7 12



AUG-11-99 OS"44 PM ANADARKO PETROLEM CORP. 435 637 3155 P.OS

FEDERALSWD#F.2 HELPE DARKOPETROLEUMCO 201102

11.24 1143 1.0 0 0 0 0 08 4 11.77 118 5 1.0œ 0 0 0 0 00 12.31 1160 10 0 0 0 0 0a;oo 12.85 i ts i em o o o o o051 13.39 119.3 1 075 0 0 0 0 0
651 13.93 122.4 1 OS 0 0 0 0 0

8.52 15.48 2®.4 1.728 0 0 0 0 0
8:S 16.32 206 1.718 0 0 0 0 08:S 17.10 25.7 1.719 0 0 0 0 0
8:54 18.06 2m.9 1.728 0 0 0 0 0
854 18.93 273.4 1.725 0 0 0 0 0
825 I 19,79 2745 1.720 0 0 0 0 0om 20.05 273.0 1.725 0 o o o O
S'56 21.63 272.3 1.725 0 0 0 0 0
8:50 22.4 275.6 1.716 0 0 0 0 0
857 23.26 276 1.726 0 I O O O O
6 51 24.13 278,0 1.725 0 0 0 0 0
BR 25 277.9 1,718 0 I O O 0 0
8.9 25.87 278.7 1.710 0 0 0 0 0
8:S 26.73 277.5 1.725 o 0 0 o o
859 27,0 279.2 1.718 0 0 0 0 0
9.W 28.47 281.7 1,718 0 0 0 0 0
9 00 2933 279.9 1.718 0 0 0 0 0
9 01 30.2 2m,8 1.725 0 0 0 0 0
0 01 31.07 283,1 1.727 0 0 0 0 0

--
-dit02 35.05 3 3 2.mi 0 0 0 0 0
9.G 34.1 3 3 2.® 0 0 0 0 0
sm 35.18 361.7 2.m 0 0 0 0 0
9.W 36.21 347,2 2.092 0 0 0 0 0
9m 37.26 356.9 2.094 0 0 0 0 0
GM 36.31 354.5 2 CM O O O O O
GM W.35 34,8 2,064 0 0 0 0 0
SW 4DA2 34.4 2.083 0 0 0 0 0
0 07 41.47 347.5 2.m4 0 0 0 0 0
907 42.52 385.4 2.002 0 0 0 0 0
9m 43,57 3ED.8 2.085 0 0 0 0 0
Og 44.83 352.2 2.093 O 0 0 0 0
OG 45.S 352 2.mi 0 0 0 0 0
GN 46.73 355.2 2.m3 0 0 0 0 0
9 i 4Ÿ¾ 351.2 2.001 0 0 0 0 0
9:10 4.63 354.2 2,084 0 0 0 0 0
0 11 4.80 361,6 2.054 0 0 0 0 0
9:11 SD.94 34.8 2.083 0 0 0 0 0
9:12 61.99 se.B 2.085 0 0 0 0 0

9:13 6461 429.6 2.674 0 0 0 0 0
9 13 m.81 45D.7 2.677 0 0 0 0 0
9:14 67.11 436.6 2.577 0 0 0 0 0
9:14 W.41 43 2.9 O O O O O
9:15 m.71 4549 2.679 0 0 0 0 0
B:t5 04.01 4Œ7,8 2.589 0 0 0 0 0
916 82.31 425.0 2.M O 0 0 0 0

RIGSw v2 se Page 2 of



AUG-11-99 88:44 PM ANADARKO PETROLEM CORP. 435 637 3155 P.O4

*"y *'f I O
seMee una omsomr og-FEDERALSWD#F-2 HELPER tDARKOPETROLEUMCON D 9221

0 0 0 09 17 6491 427.3 2.m7 0 0 0 0 0
917 ,W.21 4208 2W 0 0 0 0 0
0 18 07.51 44.1 2 1 0 0 Ò 0 0
9 18 B.82 43.0 2.¾1 0 0 0 0 0
919 70.12 41.8 2.B2 0 0 0 0 0
019 71Æ 430 2.W1 0 0 0 0 0
9 20 72.72 44.3 2. 1 0 0 0 0 0
9 20 74.03 427.1 2.W2 0 0 0 0 0
0:21 75.33 44.7 2ß$5 0 0 0 0 0
0 21 78.E 424.3 2.S4 0 0 0 0 0
9:22 77.93 478.6 2.W1 0 0 0 0 0
9 22 79,4 020.9 3.14 0 0 0 0 0 Start 3 bpm stage.
9:25 01.04 525.0 3.130 0 0 0 0 0
9:23 82.82 622.8 3.137 0 0 0 0 0
0 24 04.2 518.6 3.136 0 0 0 0 0
9 24 E.79 527 3.134 0 0 0 0 0
9 25 67.37 ¾7.3 3.142 0 0 0 0 0
9 25 88.94 822 3.130 0 0 0 0 0
9 20 90.52 ED S 3.136 0 0 0 0 0
9:26 92.1 617 6 3.132 0 0 0 0 0
9:27 W.M 515,9 3.132 0 0 0 0 0

-- 9:27 m.25 .518.9 3.132 0 0 0 0 0
9 28 98.83 619.2 3.132 0 0 0 0 0
9 28 85.41 515.5 3.132 0 0 0 0 0
9 29 00.99 520,1 3.132 0 0 0 0 0
9 29 101.0 826.3 5.132 0 0 0 0 0
0;3D 103.1 510.7 3.131 0 0 0 0 0
920 104.7 521.5 3.132 0 0 0 0 0
9 31 106.3 613.6 3.132 0 0 0 0 0
921 107.9 614.1 3.131 0 0 0 0 0
O'32 109.4 520 3.16 0 0 0 0 0
922 111.2 B7.7 3.633 0 0 0 0 0 Start3.5 bpfnstage.
9:33 113 4.4 3.851 0 0 i 0 0 0
0 33 114.7 M2.2 3.652 0 0 0 0 0
9 18.5 R2.7 3.852 0 0 0 0 0
9:34 118.3 554.8 3.552 0 0 0 0 0
9:35 120.1 W5.3 3,542 0 0 0 0 095¯¯

121.0 W1.6 3.64 0 0 0 0 0
025 BM.6 W4 1 3634 0 0 0 0 0
9:38 125.4 W46 3534 0 0 0 0 0
927 127.2 -2,8 3.542 0 0 0 0 0

- 927 - 120 6 3.542 0 0 0 0 0
9:36 130.8 -9.2 3.545 0 0 0 0 0
9·36 132.6 W3.5 3.543 0 0 0 0 0
0:30 134.3 568.7 5.544 0 _0

_ _

0 0 0
9:S 136.1 MB.8 3.mb 0 0 0 0 0
9:40 137.9 E1,1 3.544 0 0 0 0 0
9-40 1S.7 50.3 3.545 0 0 0 0 0
0;41 141.5 SD.8 3.647 0 0 0 0 0

S'41 14,3 EB7.8 3.546 0 0 0 0 0

9:42 14.1 63D.9 3,721 0 0 0 0 0

9:42 14Et" 10ty gg g 4 0 0 Start4 apinelige.

o4 1e.1 -8.1 4.052 0 0 0 0 0
Page 3of0NGSO7



AUG-11-99 OS:45 PM ANADARKO PETROLEM CORP. 455 637 3155 P- 5

4 6 O
emissa.a ensamm .wgFEDERALSWD#F-2 ] HELPER sDARKOPETROLEUMCO Î922

943 161.2 E44 4057 0 0 0 0 0944 TR2 713 0 0 09:44 1¾3 104.8 AC O O 0 0 09:4 157.3 701 4.085 0 0 0 0 0RW TW.4 MB.8 4072 0 0 0 0 00:4 101.4 ©7.1 4.064 0 0 0 0 0
.46 165.5 ©8.6 A073 0 0 0 0 0

MB 000009•47
,107.8 ©7.8 4.074 0 0 0 0 0

9:4 IW,0 MB.2 40m 0 0 0 0 0
0 4 171.7 BB 0 40¾ 0 0 0 0 0
9:4 173.7 MS.8 4074 0 0 0 0 0
9.4 175,0 -3.4 4.067 0 0 0 0 0
O'80 177.8 S4.7 4.076 0 0 0 0 0
9¾ 179.9 MD.5 4.005 0 0 0 0 0
8:51 181.9 MS.4 4.075 0 0 0 0 0
9:51 164 -5.4 A075 0 0 0 0 0

,9. 106.1 TES:2 4ABR 0 0 0 0 0 StaWW AMik
952 ,«186.4 011.3 4064 0 0 0 0 0
9 53 1m.7 810 4ß05 0 0 0 0 0
9m 102.9 813 4.565 0 0 0 0 0
954 1-.2 811.0 A574 0 0 0 0 0
GM 107.5 806.9 4,564 0 0 0 0 0
O'S 1-.8 81A2 4.504 0 0 0 0 0
95 202.1 000.2 4.585 o o 0 0 0
956 204.4 802.3 4571 0 0 0 0 0
em 206.7 812 4.571 0 0 0 0 0
0:67 209 801,9 4 504 0 0 0 0 0
957 ,211 3

.
807 4.0% 0 0 0 0 0

92 213.6 804 4ß74 0 0 0 0 0
02 215.9 808.9 4.672 0 0 0 0 0
0¾ 210.2 614.4 4564 0 0 0 0 0
9:S 220.5 810.9 4.563 0 0 0 0 0
10:00 222.8 794.4 4.555 0 0 0 0 0
10 00 225,1 800,6 4.671 0 0 0 0 0
1001 227.4 807 4564 0 0 0 0 0
1001 220.7 806 A564 0 0 0 0 0
10ORT 1042 4196 - sWl4 0 0 0 0 0 8-R 1;mWWitt.
1002 231.3 774.4 .27m 0 0 0 0 0 Notreadingrate hem kas pump
10¾ 231.4 GS.4 .3135 0 0 , O O O
10¾ 231,6 942.1 .3072 0 0 0 0 0
10¾ 251.0 920.6 .3067 0 0 0 0 0
1094 231.9 915.7 .3048 0 0 0 0 0
10Œ 231.9 944.5 0 0 0 0 0 0
10m 232.1 929.4 3078 0 0 0 0 0
10 06 252.2 822.1 .30m 0 0 0 0 0
10Œ 252.4 021.5 .3079 0 0 0 0 0
10:07 252.5 886.8 . .3066 0 0 0 0 0
10 07 232.7 870.2 .3085 0 0 0 0 0
10m 252.8 E7.9 .3005 0 0 0 0 0
102 233 M2.2 .305 0 0 0 0 0
10m 235.1 773.1 .3078 0 0 0 0 0
10m i 2m.3 MS.7 .306 0 0 0 0 0
10:10 | 233.4 954.9 ,3052 0 0 0 , O O

miser amen Page 4cf
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FEDERALSWOOF·2 HELPER rDARKOPETROLEUMCOk

10:10 233.0 962.9 .3004 0 0 0 0 010:11 253.8 054 .3005 0 0 0 0 010:11 2M G $34.2
.3061 0 0 0 0 010:12 2541 837.9 .3001 0 0 0 0 0

1Œt2 2542 942.2 .300 0 0 0 0 0
10 13 254 4 828.6 .3072 0 0 0 0 0 End6 bpm stage10 13 254 5 228.5 0 0 0 0 0 0 Shut down, wononwater.V
1014 254.5 204 0 0 0 0 0 0
10:14 2345 188.6 0 0 0 0 0 0
10 15 2345 148 0 0 0 0 0 0
10:16 234.5 1W.8 0 0 0 0 0 0
10:16 234,5 101.7 0 0 0 0 0 0
1¢17 254.5 15.7 O O O 0 0 0
10:17 I 234.5 147 0 0 0 0 0 0
10:18 ! 2345 142 0 0 0 0 0 0

, 1910 234.5 135.9 0 0 0 0 0 0
10 19 2345 128.3 0 0 o o o O
10 19 234.5 123.7 0 Ò 0 0 0 0
102D 234.6 116 0 0 0 0 0 0
1020 234.5 110.4 0 0 0 0 0 0
1021 234.5 1Œ,4 0 0 0 0 0 0
1921 2545 100.8 0 0 0 0 0 0
10:22 234.5 96.10 0 0 0 0 0 0
1022 2345 91.55 0 0 0 0 0 0
1023 234.5 8490 0 0 0 0 0 0
10 23 254.5 194.3 .829 0 0 0 0 0 Start &bpm stage.
1024 234.7 1S1 .3718 0 0 0 0 0
10 24 2349 124 .3722 0 0 0 0 0
10 25 255.1 1247 .3723 0 0 0 0 0
10:25 2552 12m .3-6 0 0 0 0 0
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MONTGOMERY WAT

November 24, 1997

Anadarko Petroleum Corporation
17001 Northchase Drive
P.O. Box 1330
Houston, TX 77251-1330

ATTN: Mr. Shad Frazier

Subject: Hydrogeologic Assessment in the Vicinity of Anadarko
Ferron Coalbed Methane Water-Disposal Well Helper State SWD # 1

Dear Mr. Frazier:

This letter-report is a summary of findings of an evaluation of general groundwater quality
and hydrogeologic conditions in the vicinity of the Anadarko North Area Ferron Coalbed
Methane project in Carbon County, Utah.

Project Background and Scope

It is our understanding that Anadarko has completed water-disposal well Helper State
SWD #1 at 1,131' FSL, 2,194' FWL of Section 3, Township 14 South, Range 10 East, in
Carbon County, Utah. The well was drilled to a depth of 6,488 feet, and is completed in the
Navajo Sandstone and Wingate Sandstone. The well will be used to dispose of water
removed from nearby existing and proposed coalbed methane production wells completed
in the Ferron Sandstone at depths of approximately 2,100 feet.

The purpose of this report is to provide Anadarko with an independent evaluation of
hydrogeologic conditions in the area of the disposal well, specifically those in the Navajo
Sandstone Aquifer. The scope of our services included the collection and analysis of
available information for permitted water-supply and oil and gas wells within a five-mile
radius of the disposal well site, and review and interpretation of available geologic maps
and reports for the area. Data sources included:

• Utah Department of Natural Resources Division of Water Rights database,
files, and reports

• Utah Department of Natural Resources Division of Water Resources reports

• Utah Division of Oil, Gas and Mining (UDOGM) files

• Utah Geological Survey reports and maps

• U.S. Geological Survey (USGS) database, reports, and maps

4525 SouthWasatch Blvd. Tel: 801 272 1900 Serving the World's Environmental Needs

Suite 200 Fax: 801 272 0430
Salt Lake City,Utah

i



Anadarko Petroleum oration
November 24, 1997
Page 2

Geology of the Navajo Sandstone

The Lower Jurassic Navajo Sandstone is a light-brown to light-gray, thick-bedded to
massive, cross-bedded quartzose sandstone. The Navajo is generally fine-grained, clean
and friable. The formation contains a few thin lenticular, light-gray limestone beds in the
upper part (Witkind, 1995). Navajo exposures range from steep cliffs to rounded knolls
and nearly flat terrain. The Navajo Sandstone ranges in thickness from 400 to 1,000 feet
along the west flank of the San Rafael Swell, and is projected to be approximately 300 feet
thick in the vicinity of Helper State SWD #1 (Hood and Patterson, 1984, Plate 6; attached
Figure 1). In the vicinity of Helper, the Navajo Sandstone strikes generally northeast and
dips from 3 to 7 degrees west (Witkind, 1988).

Groundwater Occurrence
Ug et 4xcol 767 I har s'.a OE3YD

Groundwater in the area north of the San Rafael Swell occurs under confined, unconfined,
and perched conditions. Most water in the unconsolidated surficial deposits is unconfined
and saline, due to dissolution of evaporite minerals. Perched conditions occur in partially
or fully-saturated strata underlain by less-permeable, unsaturated rocks. Water in
consolidated strata such as the Navajo Sandstone is unconfined in and near outcrops around
the perimeter of the Swell, where recharge to the aquifer occurs (see attached Figure 2).
Downgradient and downdip from the recharge areas, the water level in the confined aquifer
intersects the contact with an overlying confining layer, and groundwater is under confined
conditions. In the San Rafael Swell, the Carmel Formation serves as the confining layer
above the Navajo Sandstone.

Groundwater Movement

According to information extrapolated from Hood and Patterson (1984, Plate 5) the
potentiometric surface of groundwater in the Navajo Sandstone is approximately 5,100 feet
above mean sea level (about 900 feet below ground level) in the vicinity of Helper State
SWD #1 (see Figure 2). Groundwater in the Navajo Sandstone is recharged by infiltration
into exposures of the formation around the flanks of the San Rafael Swell. Recharge along
the west flank flows downdip (westerly) toward Castle Valley (Figure 2). Approximately
20 miles south of Castle Dale, the west-flank groundwater flow in the Navajo splits into
north and south components (Hood and Patterson, 1984, Plate 5; Weiss, 1987, Figure 7).
The direction of groundwater movement in the Navajo north of the groundwater divide (in
the area of Castle Dale) is north-northeast; in the area of Price and Helper groundwater
flows east-northeast. Groundwater flow in the Navajo continues clockwise around the
north end of the San Rafael Swell, and generally southwest along the east flank of the
Swell, until it intercepts and discharges to the Green River.

Based on analysis of shallow (less than 5 feet in depth) bedrock cores and outcrop
samples, the porosity of the Navajo Sandstone in the northern San Rafael Swell area
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from 3.6 to 26.8 percent (averaging 17.7 percent), and hydraulic conductivities range from
0.0037 to 5.1 feet per day (Hood and Patterson, 1984). As extrapolated from Hood and
Patterson's potentiometric contour map (1984, Plate 5; attached Figure 2), the hydraulic
gradient of groundwater in the Navajo near Helper is easterly, at 0.0013.

The horizontal rate of groundwater flow (or average linear velocity) can be calculated
using a modified form of the Darcy Equation (Freeze and Cherry, 1979):

v = (K/n) (dh/dl)

where:

v = average linear velocity (feet per day)
K = hydraulic conductivity (feet per day)
n = porosity (fraction)
dh/dl = hydraulic gradient (feet/foot)

Using the published range of values for K and n and the calculated dh/dl discussed above,
the calculated average linear velocity of groundwater in the Navajo Sandstone in the
northern San Rafael area may range from 0.007 feet per year (under low conductivity, high
porosity conditions) to 67 feet per year (under high conductivity, low porosity conditions).
Note that these velocities are not based on site-specific data, but are calculated using
hydraulic characteristics of near-surface, weathered samples. It is probable that the
velocity of groundwater flow in the formation as a whole, and particularly in the
unweathered formation at depth, is more in line with the lower velocity.

Near Caineville (approximately 95 miles due south of Helper), cores of Navajo Sandstone
from 1,000 to 2,000 feet below ground surface had an average horizontal hydraulic
conductivity (K) of 0.5 feet per day (Hood and Danielson, 1979, pg. 36). Assuming that
the K value of these cores is more representative of the hydraulic conductivity of the
Navajo at depth in the Castle Dale area, and assuming the 17.7percent average porosity
and 0.0013 hydraulic gradient extrapolated from Hood and Patterson (1984), an average
linear velocity of 1.34 feet per year is derived.

Groundwater Use

Deep-source groundwater use in Carbon County is very limited. A review of recorded
water rights for the 120 sections within an approximate 5-mile radius of Helper State SWD
#1 revealed a total of 675 water rights. Of these, 633 are surface rights on creeks and
springs, and 42 are underground water rights for wells. Of the 42 underground water
rights, only 10 have Well Driller Reports on file with the Utah Division of Water Rights.
Nine of these wells are less than 200 feet deep; the remaining well was drilled by Mountain
Fuel Supply to 958 feet and produced brackish water. According to the Utah Division
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Water Rights regional engineer, no water is currently withdrawn from the Navajo
Sandstone in Carbon County, and communities rely on surface water and spring flow
collected from the Price River and the Wasatch Plateau.

Five test wells were installed in 1981 by Utah Power and Light (UP&L) in Section 1,
Township 20 South, Range 9 East and Section 7, Township 20 South, Range 10 East (35
miles south of Helper State SWD #1, see Figure 2). The wells were drilled to the top of
the Kayenta Formation and completed in the Navajo at depths ranging from 575 to 882
feet. Navajo thickness ranged from 340 to 404 feet. Although the wells produced water of
sufficient quality and quantity for use in UP&L's power plant near Castle Dale, the cost of
a conveyance pipeline was determined to be prohibitive, and adequate surface water
supplies were available. The wells were donated by UP&L to the Utah Division of
Wildlife Resources.

Groundwater Quality

In general, groundwater is saline in much of the northern San Rafael Swell area. Most
formations in the Swell contain fresh water only near the recharge areas. Fresh water
occurs in the Navajo Sandstone near outcrop areas on the perimeter of the Swell where
infiltration of meteoric water flushes out dissolved solids. In most other areas of the
northern San Rafael Swell, with increasing distance from recharge areas, water in the
Navajo shows degradation by interformational leakage and mixing with saline water from
adjacent formations (e.g., the overlying Carmel Formation) which contain gypsum, halite,
and other evaporite minerals (Hood and Patterson, 1984).

Water samples collected by UP&L from the Navajo at various depths in the above-

mentioned wells were submitted for laboratory analyses of water quality. The analytical
results indicate total dissolved solids (TDS) concentrations from 600 to 6,799 milligrams
per liter (mg/l). These wells are only 1.5 miles downdip from numerous narrow canyon-

bottom exposures of the Navajo, and only 3 miles downdip of broad Navajo exposures
with little relief. The relative "freshness" of some of the samples of Navajo groundwater
from the UP&L wells is a function of shallow depth and the proximity of the wells to this
recharge area.

The salinity of groundwater typically increases with depth of burial and distance from the
area of recharge (Freeze and Cherry, 1979, pg. 241-243). This degradation in quality is
primarily related to the distance the groundwater has traveled (allowing more time for
dissolution of minerals in the formation). Because of this, it is reasonable to expect that
water quality in the Navajo Sandstone degrades westward and northward with increasing
depth and distance from the outcrop; the Navajo at Helper State SWD #1 is under 6,000
feet of cover and is more than 30 miles downgradient from the nearest recharge
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According to information on file with the Utah Division of Oil, Gas and Mining, the TDS
concentration of groundwater collected from the Navajo Sandstone at the River Gas
Corporation Drunkard's Wash injection well D-1 (immediately southwest of Price, Utah)
was analyzed at 172,386 milligrams per liter (parts per million [ppm]), which is an
extremely saline brine. The Navajo Sandstone at well D-l is under approximately 5,700
feet of cover, and is about 28 miles north-northwest of the nearest outcrop (recharge area)
of the Navajo in the San Rafael Swell. The TDS concentration of water removed from the
Ferron Sandstone coal beds at Drunkard's Wash and injected in the Navajo Sandstone at
well D-1 is approximately 15,000 ppm; thus, injection of Ferron water actually decreases
the salinity of groundwater in the Navajo.

Helper State SWD #1 is perforated across three depth intervals: from 5,920 feet to 6,090
feet and from 6,112 to 6,154 feet (in the Navajo Sandstone); and from 6,256 to 6,320 feet
(in the Wingate Sandstone). For the purposes of this report, groundwater in the Wingate
Sandstone is not differentiated from that in the Navajo Sandstone Aquifer (i.e., both
formations and the interposed Kayenta Formation are considered a single hydrogeologic
unit). Groundwater collected from these three zones between November 7 and 12, 1997
contained TDS concentrations of 64,997 ppm, 86,022 ppm, and 107,809 ppm, respectively.
A composite sample of water from Anadarko's Ferron Sandstone production wells

collected on November 12, 1997 had a TDS concentration of 25,500 ppm. As compared
with conditions at Drunkard's Wash, the Navajo groundwater is less saline and the Ferron
groundwater is more saline in the vicinity of the Anadarko wells. As at Drunkard's Wash,
however, because the Ferron groundwater is more "fresh" than the Navajo groundwater,
injection of the produced Ferron water in Helper State SWD #1 will decrease the salinity of
water in the Navajo.

Potential Effects of Water-Disposal on Water Qualityin the Navajo Aquifer

The effect of Ferron Sandstone groundwater disposal on water quality in the Navajo
Sandstone Aquifer in the vicinity of Helper State SWD #1 will depend primarily on the
quality of water removed from the Ferron during dewatering and gas production, and the
quality of groundwater in the Navajo prior to injection of the Ferron water. Analyses of
the Ferron and Navajo groundwaters suggest that injection of saline water from the Ferron
may actually improve groundwater quality in the Navajo.

Hood and Patterson (1984, pg. 40) note that the relatively low transmissivity of the Navajo
Sandstone results in a restricted cone of depression and steep drawdown under pumping.
Because groundwater injection and groundwater withdrawal in confined aquifers have
equivalent but inverse effects on the potentiometric surface surrounding the injection or
withdrawal point (Freeze and Cherry, 1979, pg. 454), it is reasonable to expect that
injection will result in a high, but relatively restricted groundwater mound in the Navajo
Sandstone. Considering the upgradient distance to fresher, more usable water in the
Navajo (closer to the formation's recharge area 30 miles southeast of Helper State
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#1), it is unlikely that injection of Ferron groundwater could adversely affect groundwater
quality in the vicinity of future potential water-production sites.

It has been a pleasure to work with you on this project. If you have any questions or
require additional information or services, please do not hesitate to call me at (80 l) 273-
2416.

Sincerely,

MONTGOMERY WATSON

John D. Garr, R.G.
Supervising Hydrogeologist

Attachments: Figure 1
Figure
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102 233 M2.2 .305 0 0 0 0 0
10m 235.1 773.1 .3078 0 0 0 0 0
10m i 2m.3 MS.7 .306 0 0 0 0 0
10:10 | 233.4 954.9 ,3052 0 0 0 , O O
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FEDERALSWOOF·2 HELPER rDARKOPETROLEUMCOk

10:10 233.0 962.9 .3004 0 0 0 0 010:11 253.8 054 .3005 0 0 0 0 010:11 2M G $34.2
.3061 0 0 0 0 010:12 2541 837.9 .3001 0 0 0 0 0

1Œt2 2542 942.2 .300 0 0 0 0 0
10 13 254 4 828.6 .3072 0 0 0 0 0 End6 bpm stage10 13 254 5 228.5 0 0 0 0 0 0 Shut down, wononwater.V
1014 254.5 204 0 0 0 0 0 0
10:14 2345 188.6 0 0 0 0 0 0
10 15 2345 148 0 0 0 0 0 0
10:16 234.5 1W.8 0 0 0 0 0 0
10:16 234,5 101.7 0 0 0 0 0 0
1¢17 254.5 15.7 O O O 0 0 0
10:17 I 234.5 147 0 0 0 0 0 0
10:18 ! 2345 142 0 0 0 0 0 0

, 1910 234.5 135.9 0 0 0 0 0 0
10 19 2345 128.3 0 0 o o o O
10 19 234.5 123.7 0 Ò 0 0 0 0
102D 234.6 116 0 0 0 0 0 0
1020 234.5 110.4 0 0 0 0 0 0
1021 234.5 1Œ,4 0 0 0 0 0 0
1921 2545 100.8 0 0 0 0 0 0
10:22 234.5 96.10 0 0 0 0 0 0
1022 2345 91.55 0 0 0 0 0 0
1023 234.5 8490 0 0 0 0 0 0
10 23 254.5 194.3 .829 0 0 0 0 0 Start &bpm stage.
1024 234.7 1S1 .3718 0 0 0 0 0
10 24 2349 124 .3722 0 0 0 0 0
10 25 255.1 1247 .3723 0 0 0 0 0
10:25 2552 12m .3-6 0 0 0 0 0
10:26 2N,4 ¡ 1226 .3556 0 0 0 0 0
10:26 235.0 1235 .3882 0 0 0 0 0
10 27 255.8 12- .3714 0 0 0 0 0
10 27 230 12ED .3717 0 0 0 0 0
10:26 256.2 1237 .371 0 0 0 0 0
1025 236.4 1262 .3005 0 0 0 0 0
10:29 235.5 1257 .3705 0 0 0 0 0
1429 236.7 12œ .3703 0 0 0 0 0
1¢30 2569 1250 .3585 0 0 0 0 0
10:3D 237.1 1258 371 0 0 0 0 0
10 31 237 3 1263 .3703 0 0 0 0 0
10 31 237.5 12m .3704 0 0 0 0 0
1032 237.7 1275 ,3702 0 0 0 0 0
1032 257.8 1252 ,3702 0 0 0 0 0
10 33 238 752.3 .2481 0 0 0 0 0
1035 230.1 232,4 0 0 0 0 0 0 Shut down.Obpmcomplete
1034 235.1 221.9 0 0 0 0 0 0 ISIP230pel,
10 34 238.1 210.2 0 0 0 0 0 0
10 5 236.1 202.4 0 0 0 0 0 0
1035 258.1 196,9 O 0

¯

0 0 0 0
1036 258.1 187.9 O 0 0 0 0 0
10 36 2m.1 : 183.2 0 0 0 , 0 0 0
iO37 238.1 ) 176.5 0 0 0 0 0 0
1037 238.1 | 1B.5 0 0 0 0 0 0
08 07 a.8A Ÿ$g05 of
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mm serne um ouemr man

FEDERALBWD#F.2 HELPER *DARKOPETROLEUMCO

10 22.1 1648 0 0 0 0 0 0
10 238.1 180.3 0 0 0 0 0 0 5 minute1 poi,
1039 238,1 151.3 0 0 0 0 0 0
1030 236.1 148.5 0 0 0 0 0 0
10 238.1 142 0 0 0 0 0 0
10 236.1 137.4 0 0 0 0 0 0
10:41 250,1 132.8 0 0 0 0 0 0
10:41 2M.1 126.2 0 0 0 0 0 0
10:42 238.1 123.7 0 0 0 0 0 I O
1042 236.1 110.1 0 0 0 0 0 0
1043 I 258,1 114.5 0 0 0 0 0 0
1043 238.1 iMO O 0 0 0 0 0 10 minute110 psi.
10:44 256.1 1Œ5 0 0 0 0 0 0
10:44 2R.1 1Œ3 0 0 0 0 0 0
10Æ 256,1 1009 0 0 0 0 0 0
10:45 235.1 95.47 0 0 0 0 0 0
10:4 238.1 95.44 O 0 0 0 0 0
10 40 238.1 91.55 0 0 0 0 0 0
10:47 238.1 87.05 0 0 0 0 0 0
1047 238.1 82,57 0 0 0 0 0 0
10:4 255.1 70.75 0 0 0 0 0 0
104 236,1 77.84 0 0 0 0 0 0
1042m.173.200'O Ooo otsminute73psi
10:4 336.1 M.95 0 0 0 0 0 0 Job oomplete.
10'50 236.1 m.œ 0 0 0 0 0 0
10:50 238.1 04.11 0 0 0 0 0 0
10:51 255.1 m.55 0 0 0 0 0 0

Average InjectionRates, bpm Wume ofFW In
WhM g @@g malguntRata Olhet ABM ASM

4 0 0 6 340 0 0 0 0

TreatingPressure Summary,pel Quantityof a placed, Ib •

Smbien- thu main Fitti Aveitse gp 16-a. WP T tu titetag Taast med

o.
_ J 1275 I 127o I so | *so i ro o i

asPereent oospassene om.ignesmu venn pisph..n..e sienyvoluna pas velam pereest pas

0% 0% 14000 gal O bbi 340 bbl O gal O %
ommeerer Assemos Replesomeneve onnesesporviser usamerer meen pressere trasfeat g Jos ooneissed

DickDietz SelwynSIm 0.4 point O **l**
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MONTGOMERY WAT

November 24, 1997

Anadarko Petroleum Corporation
17001 Northchase Drive
P.O. Box 1330
Houston, TX 77251-1330

ATTN: Mr. Shad Frazier

Subject: Hydrogeologic Assessment in the Vicinity of Anadarko
Ferron Coalbed Methane Water-Disposal Well Helper State SWD # 1

Dear Mr. Frazier:

This letter-report is a summary of findings of an evaluation of general groundwater quality
and hydrogeologic conditions in the vicinity of the Anadarko North Area Ferron Coalbed
Methane project in Carbon County, Utah.

Project Background and Scope

It is our understanding that Anadarko has completed water-disposal well Helper State
SWD #1 at 1,131' FSL, 2,194' FWL of Section 3, Township 14 South, Range 10 East, in
Carbon County, Utah. The well was drilled to a depth of 6,488 feet, and is completed in the
Navajo Sandstone and Wingate Sandstone. The well will be used to dispose of water
removed from nearby existing and proposed coalbed methane production wells completed
in the Ferron Sandstone at depths of approximately 2,100 feet.

The purpose of this report is to provide Anadarko with an independent evaluation of
hydrogeologic conditions in the area of the disposal well, specifically those in the Navajo
Sandstone Aquifer. The scope of our services included the collection and analysis of
available information for permitted water-supply and oil and gas wells within a five-mile
radius of the disposal well site, and review and interpretation of available geologic maps
and reports for the area. Data sources included:

• Utah Department of Natural Resources Division of Water Rights database,
files, and reports

• Utah Department of Natural Resources Division of Water Resources reports

• Utah Division of Oil, Gas and Mining (UDOGM) files

• Utah Geological Survey reports and maps

• U.S. Geological Survey (USGS) database, reports, and maps

4525 SouthWasatch Blvd. Tel: 801 272 1900 Serving the World's Environmental Needs

Suite 200 Fax: 801 272 0430
Salt Lake City,Utah

i
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Geology of the Navajo Sandstone

The Lower Jurassic Navajo Sandstone is a light-brown to light-gray, thick-bedded to
massive, cross-bedded quartzose sandstone. The Navajo is generally fine-grained, clean
and friable. The formation contains a few thin lenticular, light-gray limestone beds in the
upper part (Witkind, 1995). Navajo exposures range from steep cliffs to rounded knolls
and nearly flat terrain. The Navajo Sandstone ranges in thickness from 400 to 1,000 feet
along the west flank of the San Rafael Swell, and is projected to be approximately 300 feet
thick in the vicinity of Helper State SWD #1 (Hood and Patterson, 1984, Plate 6; attached
Figure 1). In the vicinity of Helper, the Navajo Sandstone strikes generally northeast and
dips from 3 to 7 degrees west (Witkind, 1988).

Groundwater Occurrence
Ug et 4xcol 767 I har s'.a OE3YD

Groundwater in the area north of the San Rafael Swell occurs under confined, unconfined,
and perched conditions. Most water in the unconsolidated surficial deposits is unconfined
and saline, due to dissolution of evaporite minerals. Perched conditions occur in partially
or fully-saturated strata underlain by less-permeable, unsaturated rocks. Water in
consolidated strata such as the Navajo Sandstone is unconfined in and near outcrops around
the perimeter of the Swell, where recharge to the aquifer occurs (see attached Figure 2).
Downgradient and downdip from the recharge areas, the water level in the confined aquifer
intersects the contact with an overlying confining layer, and groundwater is under confined
conditions. In the San Rafael Swell, the Carmel Formation serves as the confining layer
above the Navajo Sandstone.

Groundwater Movement

According to information extrapolated from Hood and Patterson (1984, Plate 5) the
potentiometric surface of groundwater in the Navajo Sandstone is approximately 5,100 feet
above mean sea level (about 900 feet below ground level) in the vicinity of Helper State
SWD #1 (see Figure 2). Groundwater in the Navajo Sandstone is recharged by infiltration
into exposures of the formation around the flanks of the San Rafael Swell. Recharge along
the west flank flows downdip (westerly) toward Castle Valley (Figure 2). Approximately
20 miles south of Castle Dale, the west-flank groundwater flow in the Navajo splits into
north and south components (Hood and Patterson, 1984, Plate 5; Weiss, 1987, Figure 7).
The direction of groundwater movement in the Navajo north of the groundwater divide (in
the area of Castle Dale) is north-northeast; in the area of Price and Helper groundwater
flows east-northeast. Groundwater flow in the Navajo continues clockwise around the
north end of the San Rafael Swell, and generally southwest along the east flank of the
Swell, until it intercepts and discharges to the Green River.

Based on analysis of shallow (less than 5 feet in depth) bedrock cores and outcrop
samples, the porosity of the Navajo Sandstone in the northern San Rafael Swell area
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from 3.6 to 26.8 percent (averaging 17.7 percent), and hydraulic conductivities range from
0.0037 to 5.1 feet per day (Hood and Patterson, 1984). As extrapolated from Hood and
Patterson's potentiometric contour map (1984, Plate 5; attached Figure 2), the hydraulic
gradient of groundwater in the Navajo near Helper is easterly, at 0.0013.

The horizontal rate of groundwater flow (or average linear velocity) can be calculated
using a modified form of the Darcy Equation (Freeze and Cherry, 1979):

v = (K/n) (dh/dl)

where:

v = average linear velocity (feet per day)
K = hydraulic conductivity (feet per day)
n = porosity (fraction)
dh/dl = hydraulic gradient (feet/foot)

Using the published range of values for K and n and the calculated dh/dl discussed above,
the calculated average linear velocity of groundwater in the Navajo Sandstone in the
northern San Rafael area may range from 0.007 feet per year (under low conductivity, high
porosity conditions) to 67 feet per year (under high conductivity, low porosity conditions).
Note that these velocities are not based on site-specific data, but are calculated using
hydraulic characteristics of near-surface, weathered samples. It is probable that the
velocity of groundwater flow in the formation as a whole, and particularly in the
unweathered formation at depth, is more in line with the lower velocity.

Near Caineville (approximately 95 miles due south of Helper), cores of Navajo Sandstone
from 1,000 to 2,000 feet below ground surface had an average horizontal hydraulic
conductivity (K) of 0.5 feet per day (Hood and Danielson, 1979, pg. 36). Assuming that
the K value of these cores is more representative of the hydraulic conductivity of the
Navajo at depth in the Castle Dale area, and assuming the 17.7percent average porosity
and 0.0013 hydraulic gradient extrapolated from Hood and Patterson (1984), an average
linear velocity of 1.34 feet per year is derived.

Groundwater Use

Deep-source groundwater use in Carbon County is very limited. A review of recorded
water rights for the 120 sections within an approximate 5-mile radius of Helper State SWD
#1 revealed a total of 675 water rights. Of these, 633 are surface rights on creeks and
springs, and 42 are underground water rights for wells. Of the 42 underground water
rights, only 10 have Well Driller Reports on file with the Utah Division of Water Rights.
Nine of these wells are less than 200 feet deep; the remaining well was drilled by Mountain
Fuel Supply to 958 feet and produced brackish water. According to the Utah Division
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Water Rights regional engineer, no water is currently withdrawn from the Navajo
Sandstone in Carbon County, and communities rely on surface water and spring flow
collected from the Price River and the Wasatch Plateau.

Five test wells were installed in 1981 by Utah Power and Light (UP&L) in Section 1,
Township 20 South, Range 9 East and Section 7, Township 20 South, Range 10 East (35
miles south of Helper State SWD #1, see Figure 2). The wells were drilled to the top of
the Kayenta Formation and completed in the Navajo at depths ranging from 575 to 882
feet. Navajo thickness ranged from 340 to 404 feet. Although the wells produced water of
sufficient quality and quantity for use in UP&L's power plant near Castle Dale, the cost of
a conveyance pipeline was determined to be prohibitive, and adequate surface water
supplies were available. The wells were donated by UP&L to the Utah Division of
Wildlife Resources.

Groundwater Quality

In general, groundwater is saline in much of the northern San Rafael Swell area. Most
formations in the Swell contain fresh water only near the recharge areas. Fresh water
occurs in the Navajo Sandstone near outcrop areas on the perimeter of the Swell where
infiltration of meteoric water flushes out dissolved solids. In most other areas of the
northern San Rafael Swell, with increasing distance from recharge areas, water in the
Navajo shows degradation by interformational leakage and mixing with saline water from
adjacent formations (e.g., the overlying Carmel Formation) which contain gypsum, halite,
and other evaporite minerals (Hood and Patterson, 1984).

Water samples collected by UP&L from the Navajo at various depths in the above-

mentioned wells were submitted for laboratory analyses of water quality. The analytical
results indicate total dissolved solids (TDS) concentrations from 600 to 6,799 milligrams
per liter (mg/l). These wells are only 1.5 miles downdip from numerous narrow canyon-

bottom exposures of the Navajo, and only 3 miles downdip of broad Navajo exposures
with little relief. The relative "freshness" of some of the samples of Navajo groundwater
from the UP&L wells is a function of shallow depth and the proximity of the wells to this
recharge area.

The salinity of groundwater typically increases with depth of burial and distance from the
area of recharge (Freeze and Cherry, 1979, pg. 241-243). This degradation in quality is
primarily related to the distance the groundwater has traveled (allowing more time for
dissolution of minerals in the formation). Because of this, it is reasonable to expect that
water quality in the Navajo Sandstone degrades westward and northward with increasing
depth and distance from the outcrop; the Navajo at Helper State SWD #1 is under 6,000
feet of cover and is more than 30 miles downgradient from the nearest recharge
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According to information on file with the Utah Division of Oil, Gas and Mining, the TDS
concentration of groundwater collected from the Navajo Sandstone at the River Gas
Corporation Drunkard's Wash injection well D-1 (immediately southwest of Price, Utah)
was analyzed at 172,386 milligrams per liter (parts per million [ppm]), which is an
extremely saline brine. The Navajo Sandstone at well D-l is under approximately 5,700
feet of cover, and is about 28 miles north-northwest of the nearest outcrop (recharge area)
of the Navajo in the San Rafael Swell. The TDS concentration of water removed from the
Ferron Sandstone coal beds at Drunkard's Wash and injected in the Navajo Sandstone at
well D-1 is approximately 15,000 ppm; thus, injection of Ferron water actually decreases
the salinity of groundwater in the Navajo.

Helper State SWD #1 is perforated across three depth intervals: from 5,920 feet to 6,090
feet and from 6,112 to 6,154 feet (in the Navajo Sandstone); and from 6,256 to 6,320 feet
(in the Wingate Sandstone). For the purposes of this report, groundwater in the Wingate
Sandstone is not differentiated from that in the Navajo Sandstone Aquifer (i.e., both
formations and the interposed Kayenta Formation are considered a single hydrogeologic
unit). Groundwater collected from these three zones between November 7 and 12, 1997
contained TDS concentrations of 64,997 ppm, 86,022 ppm, and 107,809 ppm, respectively.
A composite sample of water from Anadarko's Ferron Sandstone production wells

collected on November 12, 1997 had a TDS concentration of 25,500 ppm. As compared
with conditions at Drunkard's Wash, the Navajo groundwater is less saline and the Ferron
groundwater is more saline in the vicinity of the Anadarko wells. As at Drunkard's Wash,
however, because the Ferron groundwater is more "fresh" than the Navajo groundwater,
injection of the produced Ferron water in Helper State SWD #1 will decrease the salinity of
water in the Navajo.

Potential Effects of Water-Disposal on Water Qualityin the Navajo Aquifer

The effect of Ferron Sandstone groundwater disposal on water quality in the Navajo
Sandstone Aquifer in the vicinity of Helper State SWD #1 will depend primarily on the
quality of water removed from the Ferron during dewatering and gas production, and the
quality of groundwater in the Navajo prior to injection of the Ferron water. Analyses of
the Ferron and Navajo groundwaters suggest that injection of saline water from the Ferron
may actually improve groundwater quality in the Navajo.

Hood and Patterson (1984, pg. 40) note that the relatively low transmissivity of the Navajo
Sandstone results in a restricted cone of depression and steep drawdown under pumping.
Because groundwater injection and groundwater withdrawal in confined aquifers have
equivalent but inverse effects on the potentiometric surface surrounding the injection or
withdrawal point (Freeze and Cherry, 1979, pg. 454), it is reasonable to expect that
injection will result in a high, but relatively restricted groundwater mound in the Navajo
Sandstone. Considering the upgradient distance to fresher, more usable water in the
Navajo (closer to the formation's recharge area 30 miles southeast of Helper State
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#1), it is unlikely that injection of Ferron groundwater could adversely affect groundwater
quality in the vicinity of future potential water-production sites.

It has been a pleasure to work with you on this project. If you have any questions or
require additional information or services, please do not hesitate to call me at (80 l) 273-
2416.

Sincerely,

MONTGOMERY WATSON

John D. Garr, R.G.
Supervising Hydrogeologist

Attachments: Figure 1
Figure
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ADARKO PETROLEUM CORPORATION
WELL HISTORY
ONSHORE - U.S.

FEDERAL F-2 SWD, HELPER FIELD, 1201' FSL & 840' FEL, SEC 8-145-10E, CARBON CO., UT, WI
1.0000, NRI NA, AFE #18613, ETD 6,200', GLE 5659' (NAVAJO SANDSTONE), UNION RIG #17. API #43-
007-30555

07/07/1999 MIRU - SET 20" CONDUCTOR @ 13', GROUT SAME, SPUD @0800 HRS 06 JULY 1999,
DRLG F/ 13-320 W/ HAMMER BIT, POOH, RIH W/ 7 JTS 13-3/8" 48# CSG, SET CSG @317,
CMT W/ 340 SX @15.6 PPG, CIRC 32 BBLS CMT, LAST SURVEY @N/A, MW 8.6 PPG, CC
65,000. RPT #1

07/08/1999 WOC, CUT CSG, NU BOPE, TEST SAME, RIH, D/O CMT 277-320, AIR DRLG F/ 320-442,
LAST SURVEY @400-0.5°, CC 86,890. RPT #2

07/09/1999 AIR DRLG F/ 442-1477, LAST SURVEY MISS RUN, CC 96,397. RPT #3
07/10/1999 AIR DRLG F/ 1477-2271, CCH @2154 & 2185, LAST SURV MISS RUN, CC 107,617. RPT #4
07/11/1999 AIR DRLGFI 2271-2285, CC Fl LOG$, SHORT TRIP, POOH, RIH WI LOGS - LOGS STOPPED

@ 2080, R/D LOGGERS, MIX MUD, RIH WI MULTISHOT, DISP W/ MUD, W&R F/ 2075-

2180, LAST SURV @2121-4.65°, CC 122,003. RPT #5
07/12/1999 W&R FI 2180-2285, CCM, SHORT TRIP, POOH, RIH W/ LOGS, LOG WELL, R/D LOGGERS,

RIH, CCM, POOH, RIH W/ 8-5/8" 24# CSG, LAST SURV @2121-4.65°, CC 133,780. RPT #6
07/13/1999 RIH W/ 51 JTS 8-5/8" 24# CSG, WASH 10' TO BTM, SET CSG @2285, CCM, CMT W/ 755 SX

LEAD @12.7 PPG & 250 SX TAIL @ 15.6 PPG, DISP, CIRC 70 BBL CMT TO SURF, BUMP
PLUG, FLOATS DID NOT HOLD, SI & HELD PRESS 4 HRS, CUT CSG, INSTALL B
SECTION, NU BOP, TEST BOP, RIH, LAST SURV @21214.65°, CC 184,487. RPT #7

07/14/1999 RIH, D/O CMT & FS, DRILL 10', FIT 10 PPG EMW, DRLG F/ 2295-2497, C&C TIGHT HOLE

@2497, DRLG F/ 2497-2964, LAST SURV@2466-4.25°, CC 194,411. RPT #8
07/15/1999 DRLG F/ 2964-3334, TFB 3 @3334 - TIGHT HOLE, LAST SURV @3254-5.0°, CC 204,958.

RPT #9
07/16/1999 TIH W/ BIT 3, W&R 2570-2664 & 2839-3210 & 3300-BTM, DRLG F/ 3334-3597, LAST

SURVEY @3254-5.0°, CC 221,832. RPT #10
07/17/1999 DRLG F/ 3597-3954, LAST SURV @3570-5.25°, MW 9.0 PPG,CC 233,76L RPT #11
07/18/1999 DRLG F/ 39544226, TFB S @4226, LAST SURV @4151-4.75°, MW 9.1 PPG, CC 249,303.

RPT #12
07/19/1999 DRLG F/ 42264422, TRIP F/ MTR @ 4408, LAST SURV @ 4333-5.0°, MW 9.1 PPG, CC

258,609. RPT #13
07/20/1999 DRLG F/ 44224800, LAST SURV @4333-5.0°, MW 9.0 PPG, CC 269,570. RPT #14
07/21/1999 DRLG F/ 4800,-5096, TFB 6 @ 5096, LAST SURV @ 5021-5.5°, MW 9.0 PPG, CC 279,982.

RPT #15
07/22/1999 DRLG F/ 5096-5473, LAST SURV @5021-5.5°, MW 9.1 PPG, CC 295,041. RPT #16
07/23/1999 DRLG FI 5473-5922, TFB 7 @ 5922, LAST SURV @ 5021-5.5°, MW 9.1 PPG, CC 306,854.

RPT #17
07/24/1999 TIH, TOOH, LD MTR & 1 DC, PU MTR, RIH, DRLG F/ 5922-5999, LOST CIRC, MIX & SPOT

20 BBL PILL, POOH 5 STANDS, MIX MUD & BUILD VOLUME, LAST SURV @5855-2.25°,
MW 9.4 PPG, CC 323,688. RPT #18

07/25/1999 REGAIN CIRC, DRLG FI 5999-6190, LOST CIRC, SPOT LCM PILL, DRLG FI 6190-6200 (TD)
W/ PARTIAL RETURNS, SPOT LCM PILL ON BTM, SHORT TRIP, CCM, POOH, LOG WELL,
LOGGER TD 6197, LAST SURV @5855-2.25°, MW 9.1 PPG, CC 336,072. RPT #19

07/26/1999 FINISH LOGS, RIH, CCM, POOH LDDP, RIH W/ 144 JTS 5-1/2" 15.5 # KSS CSG, SET CSG @
6200. CMT 1" STAGE, OPEN DV TOOL, CCM FOR 2* STAGE, LAST SURV @5855-2.25°,
MW 9.1 PPG, CC 389,220. RPT #20

07/27/1999 CMT 2" STAGE W/ 420 SX, BUMP PLUG, FLOATS HELD, ND BOP, SET SLIPS, CUT CSG,
CLEAN PITS, RLS RIG @ 1200 HRS 26 JULY 1999, LAST SURV @ 5855-2.25°, MW 9.1
PPG, CC 414,408. RPT #21 - TEMP DROP FROM REPORT -

08/01/1999 PBTD 4970 (NAVAJO) MIRUPU, INSTALL TBG HEAD, TIH W/ 4 3/4" BIT AND TBG, SDFN,
CC





INSPECTION FORM 3 STATE OF UTAH
DIVISIONOF OIL GAS AND MINING

CASING I CEMENTINGOPERATIONS

Well Name: FEDERAL F-2 SWD API Number: 43-007-30555
Qtr/Qtr: Section: 8 Township: 14S Range: 10E
Company Name: ANADARKO

Lease: State Fee Federal UTU-65762 Indian
Inspector: DENNIS L. INGRAM Date: 7/12/99

Casing Centralized: Yes X No Cementing Company: HALLIBURTON.

Casing was run and cemented according to the approval to drill, any changes are noted
in the comments below.

COMMFNTS: DRILLED2285' OF 12 1/4" HOLE. LOGGER SAME AND RUN 24#8 5/8"
INTERMEDIATECASING TO BOTTOM. HALLIBURTON CEMENTED WITH A LEADSLURRY
OF HALLIBURTONLITE ® 12.7 PPG. 1.85 YIELD.9.82 GALISXAND TAILWITH PREI\/\|UM
PLUS 15.6 PPG. YIELD 1.18. © 5.2 GALISX. THEY HADCIRCULATIONTHROUGHOUT
CEMENT JOB AND BROUGHT APPR. 70 BARRELS OF CEMENT TO SURFACE.
LEAD CEMENTING WAS DONE WITH 755 SXS: TAILCEMENTING WITH 250 SXS.

Attach copy of cement ticket if





A yssure (psi) _ A Cmb Rate (bpm) B DHole Density (lb/gal) C B C
3000 -10 r-20

Event Log
Start Job - Î 8
Pump Lead Cement

2500 Pump Taß Cement -8 -16
Pump Displacement

End Job

14
2000

6 -12

1500 -10

4 -8

1000
6

2 4
500

0 0 0
01:35 02:35 03:35

Time
Customer: Anadarko Petroleum Job Date: 12-JUL-1999 Ticket #: 99960 HALLIBURTON

Well Description: Helper Federal #F-2 SWD Stg Intermediate UWI: e



TEL. (281) 875-1101

ANADARKO PETROLEUM CORPORATION 17001 NORTHCHASE DRIVE • P.O. B 30 • HOUSTON, TEXAS 77251-1330

September 24, 1999

Mr. John Baza
Utah Division of Oil, Gas & Mining
1594 West North Temple, Suite 1220
Salt Lake City, UT 84114

Reference: Helper Federal F-2 SWD
Section 8-T14S-R10E
Carbon County, Utah

Dear Mr. Baza:

Attached you will find all the required documentation to complete our application for a Class II
Injection Permit for the above referenced well.

Section 2.1 - Request for a plat showing the location of the injection well, all abandoned or active
wells within a one-half mile radius of the proposed well, and the surface owner and the operator
of any lands or producing leases, respectively, within a one-half mile radius of the proposed
injection well. The plat is attached as several documents under Exhibit "A". The plat is
associated with a listing of all the surface and mineral interest owners within the one-mile radius
of the well. , , J

Section 2.8 - Request for a maximum and average injection pressure. Anadarko requests that an
average injection pressure for the referenced well be set at 1300 psig and that a maximum
injection pressure be set at 1400 psig. These pressures correspond to the injection step rate test
performed on the well. We were unable to see any pressure increase above friction pressurep p
duringthe test. A pressure plat is attached as Exhibit "B".

Section 2.9 & 2.10 - Require geological data. A cross-section of the disposal interval is included
as Exhibit "C" that depicts the disposal interval from the east side of River Gas's field to the east
side of our field.

Section 2.12 - Affidavit certifying that a copy of the Class II Injection Permit package has been
sent to all operators, owners and surface owners. Attached as Exhibit "D".

Should you require any additional information, please contact Shad Frazier at (281) 873-1227.

S:\HOUDIV\Y2K Gail\Diperna\shad\Helper Federal F-2SWD-Utah Div
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FEDERAL F SWD IN CTIONWELL NOTICES
SECTIONS 8, 16, 17, T17 T14S, R10E

HELPER COALBED METHANE PROJECT
CARBONCOUNTY, UTAH

COMMERCIAL TELEVISION OF UTAH S P. O. BOX5630, T. A., DENVER,CO 80217 NWl4SECTION 16
CELLULAR INC. S 8350 E CRESCENT PARKWAY,SUITE 400, ENGLEWOOD, CO 80111 NWl4SECTION 16

HENRY CHAPMANSMITH S 47 NORTH500 EAST KAYSVILLE,UT 84307 NWl4SECTION 16
STATEOF UTAH,SITLA

,
M 675 EAST500 SOUTH, SUITE500, SALT LAKE CITY, UT 84102 NWl4SECTION 16

JÁMES T. JENSEN SIM 2961 E CAITLAND COURT, SALT LAKE CITY,UTAH N/2NE/4SECTION 17
JERRY JENSEN S/M 1155 NORTH CARBONVILLEROAD, PRICE, UT 84501 N/2NE/4SECTION 17

DIX JENSEN S/M 525 WOOD HILL RD, PRICE, UT 84501 N/2NE/4SECTION 17
JOSEPH FEICHKO S/M 650 NORTH GARDNERPRICE, UT 84501 N/2NE/4SECTION 17

DAVID & DORIS TREASE SIM SCOFIELD ROUTE BOX280, HELPER, UT 84526 N/2NE/4SECTION 17
IRENE EVERETT SIM 745 NORTH 430 WEST, PRICE, UT 84501 N/2NE/4SECTION 17

PETE &WILMA BOTTINO S/M 69 B STREET, HELPER, UT 84526 N/2NE/4, NE/4NE/4NWl4 SECTION 17
ERICK & LUCILLE ERICKSON S/M 1021 NORTH200 EAST, PRICE, UT 84501 N/2NE/4 SECTION 17

ËÛSS &THELMA HORSLEY, TR S/M 745 NORTH 100 EAST, PRICE, UTAH NE/4NE/4NWl4SECTION 17 >
GARY&JACQUELENEHARWOOD SIM RT 1, BOX 56-M, HELPER, UT 84526 NEI4NEI4NW/4SECTION 17 >

ART & NELLIE BARKER SIM 289 SOUTH 100 EAST, WELLINGTON, UT 84542 NE/4NE/4NWl4 SECTION 17
BUREAU OF LAND MANAGEMENT M P.O. BOX 45155, SALT LAKE CITY, UT 84145 S/2NE/4, E/2SWl4, SE/4 SECTION 8

JUNE OLIVETO S 795 NORTH 400 EAST PRICE, UT M84501 S/2NE/4, E/2SWl4, N/2SE/4 SECTION 8
PAUL D'AMBROSIO S 81 WEST MAIN, PRICE, UT 84501 S/2NE/4, E/2SWl4, N/2SE/4 SECTION 8

G. S. WIGGAINS S CIO JUNE OLIVETO S/2NE/4, E/2SWI4, N/2SE/4 SECTION 8
BONNIE SPRADLING S/M P. O. BOX 416 PRICE, UT 84501 SE/4SEl4 SECTION 8

BRENTDAVIS S/M 5908 SOUTH 5900 WEST HOOPER, UT 84501 SWl4SEl4 SECTION 8
RONALDDAVIS S/M 3712 REDBLUFF LANE GLENWOOD SPRINGS, CO 81601 SWl4SE/4 SECTION 8

GRANT & BETTY FAUCETT S/M 722 NORTH 1550 WEST PRICE UT 84501 SW/4SE/4 SECTION 8
ERICK AND LUCILLEERICKSON SIM 263 NORTH CARBON AVENUE, PRICE, UT 84501 SWl4SE/4 SECTION 8

NORMA L. ROBERTS TR SIM 394 SOUTH 100 WEST REDMOND,UT 84652 SW/4SE/4 SECTION8
ARLENECLARK S/M 504 WEST 1100 NORTH PRICE, UT 84501 SE/4SWl4 SECTION8

KEITHC WILLIAMS, JR S/M 115 WEST 1000 NORTHHELPER, UT 84526 SE/4SWl4 SECTION 8
ALLISON& REBECCA GRAY S/M 700 WEST 1220 NORTH PRICE, UT 84501 SE/4SWl4 SECTION8

ZEDDIES HEIRS S/M C/O BUTCH ZEDDIES 446 GUNNISON DR BALLWIN, MO 53011 SE/4SWI4 SECTION8
JOHN & PAULA O'GREEN S/M 4870 BRIARGROVE DR GROVEPOINT , OH 43125 SEI4SWl4 SECTION 8

JOYCE KARCICH SIM RT 1 BOX145 A PRICE, UT 84501 SE/4SWl4 SECTION8
NICHOLASFISTER S/M RT 2 BOX27-A-1 PRICE, UT 84501 SE/4SWl4 SECTION8

JOHN & DEBORAHFISTER S/M 7644 OUTLOOKAVE. OAKLAND, CA 94605 SE/4SWl4 SECTION8
JAMES & ELLEN BATES SIM 605 WEST 1100 NORTHPRICE, UT 84501 SE/4SWl4 SECTION 8

AMADEO & NEDRA MARTINEZ S/M 1020 NORTH720 WEST PRICE, UT 84501 SE/4SW/4 SECTION8
WILLIAM& FLORA KARCICH S/M RT 1, BOX145A HELPER, UT 84526 SE/4SWl4 SECTION8

WILLIAMJ. KARCICH S/M 4388 NORTH 2000 WEST HELPER, UT 84526 SE/4SWl4 SECTION8
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FEDERAL F1 SWD INJECTION WELL NOTICES
NWl4, NI2SWI4,SWI4SWI4, WI2SEI4SWl4,SECTION9, T14S, R10E

HELPER COALBED METHANE PROJECT
CARBON COUNTY, UTAH

BUREAU OF LAND MANAGEMENT M P. O. BOX 45155, SALT LAKECITY, UT 84145 Wl2 SECTION 9
SMITH, HENRY CHAPMAN S 47 NORTH 500 EAST, KAYSVILLE,UT 84307 Wl2 SECTION9

CARBON COUNTY S 120 E MAIN,PRICE, UT 84501 Wl2 SECTION 9
PEAK CABLEVISION S 5655 S YOSEMITE #304, ENGLEWOOD, CO 80111 Wl2 SECTION 9

QUESTER SERVICE CORP S P. O. BOX 45433, SALT LAKECITY, UT 84145 W/2 SECTION 9
MORGAN, MAX& DEEANN S 1419 VALLEYVIEW, WELLINGTON UT 84542 Wl2 SECTION 9

HARWOOD, OWEN S 1341 EAST SEVILLE WAY, BOUNTIFUL, UT 84010 W/2 SECTION 9
KISSELL, HOWARD & JOANN S 907 NORTH 1ST EAST, PRICE, UT 84501 PARK CREST COVE NO. 1
BUTLER, ROSS & MARGARET S 917 NORTH 100 EAST, PRICE UT 84501 PARK CREST COVE NO. 1

PAGE, MARK&SHEILA S 927 NORTH 1ST EAST, PRICE UT 84501 PARKCREST COVE NO. 1
EPISCOPAL DIOCESE OF UTAH S P. O. BOX 3090, SALT LAKECITY, UT 84110 PARK CREST COVE NO. 1

MAGLEBY,TED & REGI TR S 959 NORTH 100 EAST, PRICE, UT 84501 PARK CREST COVE NO. 1
BURGE, STEVEN & DENETTE S 969 NORTH 100 EAST, PRICE, UT 84501 PARKCREST COVE NO. 1

LABAHN,RAY & NANCY S 983 NORTH 100 EAST, PRICE UT 84501 PARK CREST COVE NO. 1
BISHOP, JENSEN & MERLIN, TR S 101 E COVE CREST DRIVE, PRICE , UT 84501 PARKCREST COVE NO. 1

HAMMACK,TIM & TRACY S 91 COVE CREST DR, PRICE, UT 84501 PARK CREST COVE NO. 1
JENSEN, FRANKIE S 88 EAST 900 NORTH, PRICE, UT 84501 OLSEN'S RESERVOIR
BANASKY,PAMELA S 74 EAST 900 NORTH, PRICE UT 84501 OLSEN'S RESERVOIR

THOMAS, CURTIS & JANEAN S 385 WEST 300 SOUTH, GENOLA, UT 84655 OLSEN'S RESERVOIR
JULIAN, DEAN & CONNIE S 908 W WADLEIGH, PRICE, UTAH THE COVES, PLAT A

POGLAJEN, MISTl S 918 WADLEIGH LANE, PRICE, UT 84501 THE COVES, PLAT A
HEKMAT,ALI S 928 WADLEIGH LANE, PRICE, UT 84501 THE COVES, PLAT A

EVANS, PAULINE TR S 934 WADLEIGH LANE, PRICE UT 84501 THE COVES, PLAT A
STEVENS, THURMAN & LORRAINE S 938 WADLEIGH LANE, PRICE, UT 84501 THE COVES, PLAT A

SIMMONS, NEIL & ROSE S 944 WADLEIGH LANE, PRICE, UT 84501 THE COVES, PLAT A
GILBERT, RALPH & KARYN S 950 WADLEIGH LANE, PRICE, UT 84501 THE COVES, PLAT A
TAYLOR, DUANE & JOAN S 325 COVECREST DR, PRICE, UT 84501 THE COVES, PLAT A

RACKLEY, IRVIN& NICOLE S 973 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT A
WHITE, DONNA S 961 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT A
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KINSEY, GEORGE &BILLIE S 951 N SMITH DR, PRICE, UT, 84501 THE COVES, PLAT A
VANZANT, JOYCE S 941 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT A

MCCLUNG, JOHN & PATRICIA S 931 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT A
BURGESS, MARTY S 921 N SMITHSR, PRICE, UT 84501 THE COVES, PLAT A

LARSEN, CARL & PATRICIA S 909 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT A
SALAZAR, CHARLES & SHERRI S 18 EAST 900 NORTH, PRICE, UT 84501 THE COVES, PLAT A
NEWBOLD, KELLY& LYNNETTE S 28 EAST 900 NORTH, PRICE, UT 84501 THE COVES, PLAT A

POWELL, KENT & KRISTINE S 36 EAST 900 NORTH, PRICE, UTAH 84501 THE COVES, PLAT A
GRAMLICH, CARL & JENNIFER S 46 EAST 900 NORTH, PRICE, UT 84501 THE COVES, PLAT A

PAPAZAHARIS, STEVEN S 59 EAST 900 NORTH, PRICE, UT 84501 THE COVES, PLAT A
RARICK, MICHAEL& DORIS S 37 EAST 900 NORTH, PRICE, UT 84501 THE COVES, PLAT A

HOYT, STEVE & JANA S 920 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT A
BENTLY, KEVIN&WENDY S 930 N SMITH SR, PRICE, UT 84501 THE COVES, PLAT A

HACKFORD, WALTER &TERESA S 940 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT A
WILLIS, DENNIS & THERESA S 941 WADLEIGH, PRICE, UT 84501 THE COVES, PLAT A

SANCHEZ, JAMES S P. O. BOX229, PRICE, UT 84501 THE COVES, PLAT A
JOHNSON, MIKEL&VALERIE S 59 EAST 900 NORTH, PRICE, UT 84501 THE COVES, PLAT A

MONFROOY, TOM & LUCY S 49 EAST 900 NORTH, Price, ut 84501 THE COVES, PLAT A
VANCE, KATHY S 80 E HILLCREST DR, PRICE, UT 84501 THE COVES, PLAT A

HANSEN, RYAN & DOROTHY S 70 E HILLCREST, PRICE, UT 84501 THE COVES, PLAT A
POHLMAN, CINDY S 50 E HILLCREST DR, PRICE, UT 84501 THE COVES, PLAT B

HOWARD, GARY & KOTE S 60 E HILLCREST DR, PRICE, UT 84501 THE COVES, PLAT B
KOURIANOS, TONY & DEBRA S 974 SMITH DR, PRICE, UT 84501 THE COVES, PLAT B

WING, RICHARD & BETTY S 977 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT B
JOHNSON, PHILIP S 987 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT B

VOSE, PATSY S 991 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT B
LEAVITT,JOSEPH S 4416 E JANICE WAY, PHOENIX, AZ 85032 THE COVES, PLAT B

BYRD, JIM & BILLIEJO S 505 S MAIN,SUITE H, BOUNTIFUL, UT 84010 THE COVES, PLAT B
SAFELY, MARVIN& JOLENE S 44 E SMITH DR,PRICE, UT 84501 THE COVES, PLAT B

BAKER, DON S 36 E SMITH DR, PRICE, UT 84501 THE COVES, PLAT B
MARTINEZ, PAT & CAROL S 992 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT B

STEFANOFF, RONALD & JENNY S 988 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT B
PRESSETT, JON & GAYLA S 982 SMITH DR, PRICE, UT 84501 THE COVES, PLAT B
SHINER, DAVID& NADINE S P. O. BOX 1034, PRICE, UT 84501 THE COVES, PLAT B
TRUSCOTT, LEO & DIANE S 41 E SMITH DR, PRICE, UT 84501 THE COVES, PLAT B
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STORRS, JAY & ELAYNE S 47 SMITH CIRCLE, PRICE, UT 84501 THE COVES, PLAT B
OMAN, BRENT & DIONNE S 53 SMITH CIRCLE, PRICE, UT 84501 THE COVES, PLAT B
HIGHT, DAVID& MELANIE S 59 E HILLCREST DR, RICE, UT 84501 THE COVES, PLAT B

PlCCOLO, JOE & BARBARAANN S 69 E HILLCREST DR, PRICE, UT 84501 THE COVES, PLAT B
WARNER, NEAL S 76 E COVECREST DR, PRICE, UT 84501 THE COVES, PLAT B

KULOW, JAMES &VICKI S 64 E COVECREST DR, PRICE, UT 84501 THE COVES, PLAT B
GILL, MARVIN S P. O. BOX 10515, TAMPA, FL 33679 THE COVES, PLAT B

POGLAJEN, CONSTANCE S P. O. BOX85, PRICE, UT 84501 THE COVES, PLAT B
HOLBROOK, TERRY & CYNTHIA S 1011 COVECREST, PRICE, UT 84501 THE COVES, PLAT B

MAY,TERRY & SANDRA S 75 COVECREST DR, PRICE, UT 84501 THE COVES, PLAT B
KOSS, ERNIE & JENANN S 42 HILLCREST DR, PRICE, UT 84501 THE COVES, PLAT B

FOGG, DONALD& PATTY ANN S 999 N SMITH DR, PRICE, UT 84501 THE COVES, PLAT B
LEAVITT,JOSEPH S 4416 JANICE WAY, PHOENIX, AZ 85032 THE COVES, PLAT C

HENRIE, EPH S 475 N CARBONDALE RD, PRICE, UT 84501 THE COVES, PLAT C

O
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CARBONCOUNTYPLATS
SECTION 8 TÓWNSHIP 14 SOUTH,RANGE 10 EAST
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CARBONCOUNTYPLATS
SE¼SWV4
SECTION 8 TOWNSHIP 14 SOUTH,RANGE 10 EAST
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4 le•••> st 14...J CARBONCOUNTYPLATS
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CARBON(0UNTY PLATS
NWl/4
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CARBONCOUNTYPLATS
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CARBONCOUNTYPLATS
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CARBONCOUNTYPLATS
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APC Confidentia! 08/12/1999 Helper Federal SWD F-2
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AFFIDAVIT

Re: Helper Federal F-2 SWD
Injection Permit
Section 8-T14S-R10E
Carbon County, Utah

I, the undersigned Shad Frazier, do hereby declare that a copy of the application for a
Class II Injection Permit has been mailed, by certified mail on September 23, 1999, to all
Surface and/or Mineral Interest Owners within a one-mile radius of this above-referenced
well.

Shad Frazier, Engineer
Anadarko Petroleum Corporation

Subscribed and sworn to before me on this 24th day of September 1999:

Notary Public / uAn- L. JOHN3TON
NOTARYPUBLIC,STATEOF TEXAS

MYCOMMISSIONEXPIRES

My commission expires OCT. 16, 2002

\\DATA02\DATA\HOUDIV\Y2K
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3 State of Utah

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210

Michael O. Leavitt PO Box 145801Governor
Kathleen Clarke Salt Lake City, Utah 84114-5801

Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

October 1, 1999

SENT VIA E-MAIL AND FAX

Newspaper Agency Corporation
Legal Advertising
PO Box 45838
Salt Lake City, Utah 84145

Re: Notice of Aqency Action - Cause No. UIC-243

Gentlemen:

Enclosed is a copy of the referenced Notice of Agency Action. Please publish the
Notice, once only, as soon as possible. Please send proof of publication and billingto the
Division of Oil, Gas and Mining, 1594 West North Temple, Suite 1210, P.O. Box 145801,
Salt Lake City, Utah 84114-5801.

Sincerely,

Larraine Platt
Secretary
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, State of Utah

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210

Michael O. Leavitt PO Box 145801Governor
Kathleen Clarke Salt Lake City, Utah 84114-5801

Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

October 1, 1999

Sun Advocate
P.O. Box 870
845 East Main
Price, Utah 84501-0870

Re: Notice of Agency Action - Cause No. UlC-243

Gentlemen:

Enclosed is a copy of the referenced Notice of Agency Action. Please publish the
Notice, once only, as soon as possible. Please send proof of publication and billingto
the Division of Oil, Gas and Mining, 1594 West North Temple, Suite 1210, P.O. Box
145801, Salt Lake City, Utah 84114-5801.

Sincerely,

Larraine Platt
Secretary
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Fed F-2 SWD
Psur(psig) R(bpm) Pcht(psig) '(psig) Pbh(psig) Phyd(psig)

70.98 1.069 1 56.49 2500.19 2485.7
242.3 1.712 1.83 103.3767 2624.623 2485.7
342.6 2.064 2.56 144.6144 2683.686 2485.7
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701.4 4.072 9 508.41 2678.69 2485.7
783.2 4.482 10.8 610.092 2658.808
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It can be seen that in shallow, unconsolidated sediments with high water content,
normally encountered offshore, fracture pressures can vary from overburden
magnitudes in wet clays to only a little more than the pore pressure in
unconsolidated sands.

A typical fracture-test plot is shown in Figure 5-6. The linear portion of the curve,
AB, indicates elastic properties: pressure increase (stress) is directly proportional
to volume pumped (strain). At point B, the pressure within the borehole is equal to
the pore pressure plus the total minimum horizontal effective stress. All cracks,
joints and partings within the section of borehole that is being tested, that lie én, a
vertical plane normal to this minimum horizontal stress, now have no compressioÏial
forces holding them closed. From B to C, the stress/strain proportionality no
longer exists, such that for unit stress a greater proportion of strain is produced.
The pressure difference, C - B, is that pressure necessary to push fluid into the
cracks, apply pressure to the walls, and to apply pressure to the leading edge (close

B

C
P MP SDTOPPED

BLEED OFF

© TOTAt. PRESSURE AT B, (Gauge
ressure + pressure exerted by mud)

TOTAL PRESSURE AT C,

C : B + CRACK PRESSURE
LOSSES
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TOTAL PRESSURE

ATREDSSURE

D : B

1 2 3 TIME, MINUTES
ise-es
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igure 5-6. Typical fracture-test plot, showing the point at
which the minimum horizontal stress becomes
balanced by the total pressure within the borehole
(B). If B=D, then the volume of mud returned on
bleed-off should be equal to the initial volume



TEL. (281) 875-1101

ANADARKo PETROLEUM CORPOR ON 17001 NORTHCHASE DRIVE • P.O. B 1330 • HOUSTON, TEXAS 77251-1330

acins•igsI
October 7, 1999

Chris Kierst
Utah Division of Oil, Gas & Mining
1594 West North Temple, Suite 1220
Salt Lake City, UT 84114

Reference: Helper Federal F-2 SWD
Section 8-T14S-R10E
Carbon County, Utah

Dear Mr. Kierst:

Please find enclosed the Navajo structure map that you requested. We were only able to
find five control points that are currently available. If you have any questions regarding
our interpretation please feel free to contact Keith Buck at (281) 873-1319. Keith is the
geologist working on this project.

Anadarko appreciates your efforts in reviewing our application. Should you require any
additional information, please contact me at (281) 873-1227.

Sincerely,

Shad Frazier
Engineer

SF
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BEFORE THE DIVISIONOF OIL, GAS AND MINING

DEPARTMENT OF NATURALRESOURCES
STATE OF UTAH

---ooOoo---

IN THE MATTER OF THE : NOTICE OF AGENCY
APPLICATION OF ANADARKO ACTION
PETROLEUM CORPORATION FOR :
ADMINISTRATIVEAPPROVAL OF CAUSE NO. UIC-243
THE FEDERAL F-2 SWD WELL :

LOCATED IN SECTION 8,
TOWNSHIP 14 SOUTH, RANGE :

10 EAST, SE SE, S.L.M., CARBON
COUNTY, UTAH,AS A CLASS \\ :

INJECTION WELL
-ooOoo---

THE STATE OF UTAHTO ALL PERSONS INTERESTED INTHE ABOVE ENTITLED
MATTER.

Notice is hereby given that the Divisionof Oil, Gas and Mining (the "Division")is
commencing an informal adjudicative proceeding to consider the application of Anadarko
Petroleum Corporation for administrative approval of the Federal F-2 SWD well, located in
Section 8, Township 14 South, Range 10 East, SE SE, S.L.M., Carbon County, Utah, for
conversion to a Class II injection well. The proceeding willbe conducted in accordance with
Utah Admin. R.649-10, Administrative Procedures.

The interval from 5649 feet to 6155 feet (Navajo Sandstone, Kayenta Sandstone &
Wingate Sandstone Formations willbe selectivelyperforated for water injection. The
maximumrequested injection pressure is 1400 PSIG.

Any person desiring to object to the application or otherwise intervene in the
proceeding, must file a written protest or noticeof intervention with the Divisionwithin fifteen
days following publication of this notice. Ifsuch a protest or notice of intervention is received,
a hearing willbe scheduled before the Board of Oil, Gas and Mining. Protestants and/or
intervenors should be prepared to demonstrate at the hearing how this matter affects their
interests.

Dated this 16 day of October, 1999.

STATE OF UTAH
DIVISIONOF OIL, GAS & MINING

hn R. Baza
ssociate
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Anadarko Petroleum Corporation

Federal F-2 SWD Well
Cause No. UIC-243

Publication Notices were sent to the following:

Anadarko Petroleum Corporation
17001 Northchase Drive
Houston, Texas 77060

SENT VIA E-MAIL AND FAX
Newspaper Agency Corporation
Legal Advertising
P.O. Box 45838
Salt Lake City, Utah 84145

Sun Advocate
P.O. Box 870
845 East Main
Price, Utah 84501-0870

Moab District Office, BLM
82 East Dogwood
Moab, Utah 84532

Price Field Office, BLM
125 South 600 West
Price, Utah 84501

Dave Levanger
Director of Planning
Carbon County Courthouse
120 East Main Street
Price, Utah 84501

U.S. Environmental Protection Agency
Region Vill
Attn. Dan Jackson
999 18th Street
Denver, Colorado 80202-2466

Larraine Platt
Secretary
October 1,



INSPECTION FORM 6 STATE OF UTAH
DIVISIONOF OILGAS AND MINING

INJECTION WELL - PRESSURE TEST

O
Well Name: FEDERAL F-2 SWD API Number: 43-007-30555

Qtr/Qtr: SE/SE Section: 8 Township: 14S Range: 10E

Company Name: ANADARKOPETROLEUM CORPORATION

Lease: State Fee Federal X Indian

Inspector: J THOMPSON Date: // 5 ff 7 ,

Initial Conditions:

Tubing - Rate: Pressure: psi

Casing/Tubing Annulus - Pressure: / Voo psi

Conditions During Test:

Time (Minutes) Annulus Pressure Tubing Pressure
O / 47·-o

5
10

15
20

25 )
Resu3

Conditions After Test:

Tubing Pressure: psi

Casing/Tubing Annulus Pressure: / 9 0 o, psi

Oderat ep
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DIVISION OF OIL, GAS AND MINING

UNDERGROUND INJECTION CONTROL PROGRAM

PERMIT
STATEMENT OF BASIS

Applicant: Anadarko Petroleum Corporation Well: Federal F-2 SWD

Location: T14S, R10E, S8, Carbon Co., UT API: 4300730555

Ownership Issues:

The well is located on surface and mineral estates owned by the United States of
America and administered by the Bureau of Land Management. Affidavit of
notification of surface owners within a half mile radius have been provided as
attached Exhibit "D" in the the operator's supplemental required documentation
submission of 9/24/99.

Well Integrity:

20" conductor pipe installed from O' to 13' and grouted. 13-3/8", 48#lft. surface
casing, installed from O' to 317' using 340 sacks of Class G (15.6 ppg) cement
circulated to surface. . 8-5/8", 24#lft., J-55 STC intermediate casing, installed from
O' to 2,285' using 750 sacks lead/250 sacks tailof Hal-Lite (12.7#lgal) and Class
G (15.6#lgal). 70 barrels of cement was reported circulated. An injection string of
5-1/2", 15.5#lft. K-55 LTCwas installed from O'to 6,200' using 200 sacks leadl420
sacks tailof Hal-Lite (12.7#lgal) and 50/50 Poz (14.4#lgal) yielding an estimated
TOC @ 1,800'. A DV tool was placed @ 5,020'. A Cement Bond Log was run
from 6,160' to 1,900'. The cement appears to be bonded an average of ~97% over
the injection interval and generally appears well bonded for over 300' above the
top most injection zone. This should be adequate to prevent any upward migration
of fluid between the 5 ½" casing and the borehole wall. The 5 ½" casing was
perforated in the Navajo Sandstone, Kayenta Formation and Wingate Sandstone
in a gross interval from 5,649' to 6,155' and a Step Rate injection test was run on
8/11/99. A proper Mechanical Integrity Test must be run prior to issuing a permit.

Ground Water Protection:

There are no aquifers with high-quality ground water expected to be encountered
in the thin, clayey slope wash covering the Blue Gate Shale Member of the
Mancos Formation. Conductor, surface and intermediate casing have been set
and cemented in place and willadequately protect the shallow alluvialsediments.
The 13-3/8" casing string's cement was circulated back to surface. The TOC for
the injection string was calculated to be ~1,800'. Other subsurface water is
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unlikelybetween the surface alluviumand the Cretaceous-age Ferron Sandstone
Member of the Mancos Shale. The Ferron Sandstone Member including the coal
seams provides the field produced (and injected) water. The Ferron Sandstone
Member is found at ~1,490' of depth in the Federal F-2 well and in nearby
production wells, its co-mingled formation waters were analyzed to contain
average totaldissolved solids (TDS) of 16,176 mg/l.

On August 11, 1999 the upper Navajo Sandstone formation water from the subject
well was tested at 37,504 mg/I TDS on analysis by NALCO / EXXON ENERGY
CHEMICALS, L.P. The lower Navajo Sandstone provided water samples which
were tested at 62,446 mg/L TDS and Wingate Sandstone samples tested at
76,706 mg/L TDS. The Navajo Sandstone is a known fresh water aquifer at many
locations in the state. In the San Rafael Swell area, the quality of Navajo
Sandstone ground water is generally best near the outcrop and recharge areas
and poorer with increased depth and distance from recharge [Utah State
Department of Natural Resources (DNR) Technical Publication #78]. This premise
has been supported by test results on samples taken from the subject well and
other disposal wells in the field. The planned injection of Ferron Sandstone
Member produced formationwater into the specified formations at this location will
result in the dilution of the more saline Navajo Sandstone formation water.

The proposed operation is expected to have little effect on the overall hydrology
of the aquifer because of its great extent compared to the volume of fluid that will
likely be injected. According to DNR Technical Publication #78, the Navajo
Sandstone alone contains approximately 94,000,000 acre-feet ofwater in transient
storage. The operator seeks a permit for an unlimited injection rate at a maximum
injection pressure of 1,400 psig. This pressure limitwilllikely limitthe injection rate
to below 7 barrels per minute (10,080 barrels per day). For comparison, 14,400
barrels per day for 10 years would result in approximately 6,775 acre-feet being
injected. This equates to about 0.007% of the water already in storage in the
Navajo Sandstone and would require at least 143 disposal wells working round the
clock for 10 years to inject 1% of the stored volume in the Navajo Sandstone.
During a step rate test conducted in this well on August 11, 1999, Schlumberger
Dowell, Inc., measured the apparent formation parting pressure at ~2,700 psi(~300psig) during a pump rate at ~2 barrels per minute at a depth of 5,649'.
Information previouslysubmitted to the Division suggests that fracture propagation
occurs in a downward direction in the Navajo Sandstone. This is controlled, in part,
by two zones of impermeable Carmel Formation anhydrite which overlie the
Navajo Formation, thereby affording a seal and the upper bounding beds of the
injection zone. The study indicates that at that location the operator could inject
with surface pressures exceeding the Navajo Sandstone parting pressure without
causing a breach in the anhydrite bounding beds above the injection zone.

After reviewing the information submitted by Anadarko Petroleum Corporation to
technically support the application, it is our conclusion that injection into the
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Navajo and Wingate Sandstones at this location would result in some dilution of
the saline water present in the aquifer, and that a pressure increase near the well
bore, created by injection of fluids, would eventually dissipate after the cessation
of injection. No long term negative impacts are anticipated as a result of injection
of produced water into the subject well.

Oil/Gas & Other Mineral Resources Protection:

The Ferron coallgas zone is protected by casing and cement which has been
reviewed in the Well Integrity portion of this report. No other known potentially
producible mineral or hydrocarbon zones were encountered by the well. The
injection zone is isolated nearly 4,000' below the productive interval of the Ferron
Sandstone.

A review of the well records of the Division of Oil, Gas and Mining for the half mile
area of review indicated that there were no existing well bores withina half mileof
the proposed disposal well other than shallower Ferron Sandstone production
wells.

Bonding:

Anadarko Petroleum Corporation has placed a $125,000nation-wide bond in the
custody of the Bureau of Land Management.

Actions Taken and Further Approvals Needed:

Notice of this application was published in the Salt Lake Tribune and The (Price,
UT) Sun Advocate. In addition, copies of the notice were provided to the EPA,
BLM (Price, UT, Field and Moab,UT, District Offices), Carbon County Planning
Office, and Anadarko Petroleum Corporation. The notice stated the proposed
interval for injection spanned the Navajo Sandstone to the Wingate Sandstone,
inclusive, throughselected perforations from 5,649' to 6,155'.

A properly designed and constructed injection well, combined with periodic
mechanical integrity tests, poses no threat to fresh or useable groundwater
supplies. The Division staff recommends approval of this application at a prudent
maximum bottom hole pressure of 2,680 psi (234 psig), contingent upon no
additional or unforeseen information being presented which will change this
analysis or the data presented herein. The Division would welcome additional
technical submissions supporting the prudence of a higher maximum injection
pressure ifAnadarko Petroleum Corporation considers it warranted. A successful
Mechanical Integrity Test of the injection system will be required prior to granting
of final approval to inject.

Reviewer: Christopher Kierst Date: October 27, 1999



FOR
S OF UTAH

DIVISIONOF OlL, GAS AND MINING 5. LeaseÐesignation and Serial Number

6. Indian, Allottee or Tribe Name:SUNDRY NOTICES AND REPORTS ON WELLS
Do not usè this form for proposals to drill new wells, deepen existing wells, or to reenter plugged and abandoned wells. 7. Unit Agreement Name:

Use APPLICATION FOR PERMIT TO DRILL OR DEEPEN form for such purposes

8. Well Name and Number:1. TypeofWell: OIL GAS OTHER: coalbed methane
2. Name of Operator 9. API Well Number:

Anadarko Petroleum Corporation
3. Address and Telephone Number. 10. Field and Pool, or Wildcat

17001 Northchase Dr., Houston, Texas 77060 (281) 874-8766
4. Location of Well

Footages:
County:

QQ,Sec., T., R., M.:
State:

a CHECK APPROPRIATE BOXES TO INDICATE NATUREOF NOTICE,REPORT, OR OTHER DATA
NOTICE OF INTENT SUBSEGUENT REPORT(Submjt in Duplicate) (Submit Original Form Only)

O Abandon New Construction Abandon* New ConstructionO Repair Casing Pull or Alter Casing Repair Casing Pull or Alter Casing
Change of Plans Recomplete Change of Plans Perforate
Convert to Injection Perforate Convert to injection Vent or RareO Fracture Treat or Acidize Vent or Flare Fracture Treat or Acidize Water Shut-Off

O wtivi.complet,on Water Shut-Off
Other gegl y Reports

Other
Date of work completion

Approximate date work will start Report results of Multiple Completions and Recompletions to different reservoirs on WELL
COMPLETION OR RECOMPLETlON REPORT ANDLOG form.

* Must be accompanied by a cement verification report

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent details, and give pertinent dates. If well is directionally drilled, give subsurface locations and measured and truevertical depths for all markers and zones pertinent to this work.)

Weekly Reports for the Helper Field (week ending 11-19-99)

Wells: Helper Federal F-2 SWD,B-6, B-7, B-9, D-2, D-8, E-2, H-
,

H-2, Chubbuck A-2, State A-16

1Name

& Signature
.,, Title Re 1

ta dy nnal
yst Date 11-19-99

(This space for S se on

(5/94) (See Instructions on Reverse



ADARKO PETROLEUM CORPORATI
WELL HISTORY
ONSHORE - U.S.

FEDERAL F-2 SWD, HELPER FIELD, 1201' FSL & 840' FEL, SEC 8-14S-10E, CARBON CO., UT, WI 1.0000,NRI NA, AFE #18613, ETD 6,200', GLE 5659' (NAVAJO SANDSTONE), UNION RIG #17. API #43-007-30555

07/07/1999 MIRU - SET 20" CONDUCTOR @ 13', GROUT SAME, SPUD @ 0800 HRS 06 JULY 1999,DRLG F/ 13-320 W/ HAMMER BIT, POOH, RIH W/ 7 JTS 13-3/8" 48# CSG, SET CSG @317,CMT W/ 340 SX @15.6 PPG, CIRC 32 BBLS CMT, LAST SURVEY @N/A, MW 8.6 PPG, CC
65,000. RPT #1

07/08/1999 WOC, CUT CSG, NU BOPE, TEST SAME, RIH, D/O CMT 277-320, AIR DRLG F/ 320-442,
LAST SURVEY @400-0.5°, CC 86,890. RPT #2

07/09/1999 AIR DRLG F/ 442-1477, LAST SURVEY MISS RUN, CC 96,397. RPT #3
07/10/1999 AIR DRLG F/ 1477-2271, CCH @2154 & 2185, LAST SURV MISS RUN, CC 107,617. RPT #4
07/11/1999 AIR DRLG F/ 2271-2285, CC F/ LOGS, SHORT TRIP, POOH, RIH W/ LOGS - LOGS STOPPED

@2080, R/D LOGGERS, MIX MUD, RIH W/ MULTISHOT, DISP W/ MUD, W&R F/ 2075-2180,
LAST SURV @2121-4.65°, CC 122,003. RPT #5

07/12/1999 W&R F/ 2180-2285, CCM, SHORT TRIP, POOH, RIH W/ LOGS, LOG WELL, R/D LOGGERS,
RIH, CCM, POOH, RIH W/ 8-5/8" 24# CSG, LAST SURV @2121-4.65°, CC 133,780. RPT #6

07/13/1999 RIH W/ 51 JTS 8-5/8" 24# CSG, WASH 10' TO BTM, SET CSG @2285, CCM, CMT W/ 755 SX
LEAD @12.7 PPG & 250 SX TAIL @15.6 PPG, DISP, CIRC 70 BBL CMT TO SURF, BUMP
PLUG, FLOATS DID NOT HOLD, SI & HELD PRESS 4 HRS, CUT CSG, INSTALL B
SECTION, NU BOP, TEST BOP, RIH, LAST SURV @2121-4.65°, CC 184,487. RPT #7

07/14/1999 RIH, D/O CMT & FS, DRILL 10', FIT 10 PPG EMW, DRLG F/ 2295-2497, C&C TIGHT HOLE
@2497, DRLG F/ 2497-2964, LAST SURV @2466-4.25°, CC 194,411. RPT #8

07/15/1999 DRLG F/ 2964-3334, TFB 3 @3334 - TIGHT HOLE, LAST SURV @3254-5.0°, CC 204,958.
RPT #9

07/16/1999 TIH W/ BIT 3, W&R 2570-2664 & 2839-3210 & 3300-BTM, DRLG F/ 3334-3597, LAST
SURVEY @3254-5.0°, CC 221,832. RPT #10

07/17/1999 DRLG F/ 3597-3954, LAST SURV @3570-5.25°, MW 9.0 PPG, CC 233,761. RPT #11
07/18/1999 DRLG F/ 3954-4226, TFB 5 @4226, LAST SURV @4151-4.75°, MW 9.1 PPG, CC 249,303.

RPT #12
07/19/1999 DRLG F/ 4226-4422, TRIP F/ MTR @4408, LAST SURV @ 4333-5.0°, MW 9.1 PPG, CC

258,609. RPT #13
07/20/1999 DRLG F/ 4422-4800, LAST SURV @4333-5.0°, MW 9.0 PPG, CC 269,570. RPT #14
07/21/1999 DRLG F/ 4800,-5096, TFB 6 @5096, LAST SURV @5021-5.5°, MW 9.0 PPG, CC 279,982. RPT

#15
07/22/1999 DRLG F/ 5096-5473, LAST SURV @5021-5.5°, MW 9.1 PPG, CC 295,041. RPT #16
07/23/1999 DRLG F/ 5473-5922, TFB 7 @5922, LAST SURV @5021-5.5°, MW 9.1 PPG, CC 306,854. RPT

#17
07/24/1999 TIH, TOOH, LD MTR & 1 DC, PU MTR, RIH, DRLG F/ 5922-5999, LOST CIRC, MIX & SPOT

20 BBL PILL, POOH 5 STANDS, MIX MUD & BUILD VOLUME, LAST SURV @ 5855-2.25°,
MW 9.4 PPG, CC 323,688. RPT #18

07/25/1999 REGAIN CIRC, DRLG F/ 5999-6190, LOST CIRC, SPOT LCM PILL, DRLG F/ 6190-6200 (TD)
W/ PARTIAL RETURNS, SPOT LCM PILL ON BTM, SHORT TRIP, CCM, POOH, LOG WELL,
LOGGER TD 6197, LAST SURV @5855-2.25°, MW 9.1 PPG, CC 336,072. RPT #19

07/26/1999 FINISH LOGS, RIH, CCM, POOH LDDP, RIH W/ 144 JTS 5-1/2" 15.5 # K55 CSG, SET CSG @6200. CMT 1"I STAGE, OPEN DV TOOL, CCM FOR 2ND STAGE, LAST SURV @5855-2.25°,
MW 9.1 PPG, CC 389,220. RPT #20

07/27/1999 CMT 2ND STAGE W/ 420 SX, BUMP PLUG, FLOATS HELD, ND BOP, SET SLIPS, CUT CSG,
CLEAN PITS, RLS RIG @1200 HRS 26 JULY 1999, LAST SURV @5855-2.25°, MW 9.1 PPG,
CC 414,408. RPT #21 - TEMP DROP FROM REPORT -

08/01/1999 PBTD 4970 (NAVAJO) MIRUPU, INSTALL TBG HEAD, TIH W/ 4 3/4" BIT AND TBG, SDFN,
CC 418,350.

08/02/1999 PBTD 5022 (NAVAJO) TIH W/ TBG, TAG CMT @4970, DO 4970-5022 DO DV TOOL, TIH
W/ ONE JT, SWI, SDFN, CC



ADARKO PETROLEUM CORPORATI
WELL HISTORY
ONSHORE - U.S.

FEDERAL F-2 SWD, HELPER FIELD, 1201' FSL & 840' FEL, SEC 8-14S-10E, CARBON CO., UT, WI 1.0000,
NRI NA, AFE #18613, ETD 6,200', GLE 5659' (NAVAJO SANDSTONE), UNION RIG #17. API #43-007-30555

08/03/1999 PBTD 6165 (NAVAJO) TIH W/ 33 JTS, TAG 6104', DO CMT FROM 6104-6165, CIRC HOLE
WITH 2% KCL, POOH W/ TBG, CC 427,420.

08/04/1999 PBTD 6165 (NAVAJO) RIH W/ 4.63" GR TO 6163, RAN GR/CBL/CCL, TOC 2108, PRESS CSG
TO 4000 - OK, PERF 6143-55, 6072-6116 (NAVAJO) W/ 4 SPF, 22.7 GRM, 0.37" DIAM, 90
DEG PH, TIH W/ PKR & 189 JTS TBG, SET PKR @6038, SDFN, CC 437,200.

08/05/1999 PBTD 6165 (NAVAJO) MIRU SU, SWAB 58 BW, RD SU, POOH W/ TBG AND PKR, RU WL,
SET RBP @6040, FILL CASING W/ 2% KCL, PRESSURE TEST RBP TO 1000 PSI-OK, DMP
BAIL 2 SKS SAND ON RBP, SDFN CC 440,100.

08/06/1999 PBTD 6165 (NAVAJO) MIRUWL, PERF 5958-98, 5838-5950, RDMOWL, RIH W/ PKR AND
TBG, SET PKR @5815, RUSU, SWAB 79 BW, SDFN, CC 451,600.

08/07/1999 PBTD 6165 (NAVAJO) SWAB WELL, CAUGHT FL SAMPLE, REL PKR, POOH, RU WL, TIH
W/ RBP SET @5830, TEST RBP TO 1000-OK, SDFN, CC 453,950.

08/08/1999 PBTD 6165 (NAVAJO), RUWL, PERF NAVAJO, 5720-5820, 5649-5710, RDMOWL, TIH W/ PKR
AND TBG, SET PKR @5594, RU SWAB, SWAB 78 BW, SDFN, CC 465,900.

08/09/1999 PBTD 6165 (NAVAJO), SI, CC 465,900.
08/10/1999 PBTD 6165 (NAVAJO), SWAB 10 RUNS, REL PKR, POOH W/ PKR, TIH W/ TBG, TAG RBP @

5830, CIRC SAND AND RETR RBP, POOH W/ RBP, TIH W/ TBG AND RETR HEAD, LEFT AT
5594, SIWFN, CC 472,500.

08/11/1999 PBTD 6165 (NAVAJO), TIH W/ TBG, TAG RBP @5998, CIRC CLEAN, LATCH RBP, POOH
W/ RBP, TIH W/ TBG AND PKR, SET PKR @5594, RU PMP TRK BD W/ 10,500 GALS OF 2%
KCl,, AIR 8.2 BPM @2090, ISIP 215, CC 475,100.

08/12/1999 PBTD 6165 (NAVAJO), STEP RATE TEST, PMPD 339 BW, REL PKR, POOH LD TBG,
NDBOPE, NUWH, SWI, RDMOPU. CC 484,200.

08/13/1999 NO REPORT. - TEMP DROP FROM REPORT -

11/12/1999 PBTD 6165 (NAVAJO), NDWH, NU BOP, RIH W/ BAKER TOOL 5 1/2" COATED LOCK SET
PKR W/L-10, W/ STAINLESS STEEL 1.87 FWG PLUG IN PLACE, 10 JTS FIBERGLASS
LINED TBG AND 22 JTS PLASTIC LINED TBG, RIH W/1.91 DRIFT, POOH W/SAME, RIH 85
TOTAL JTS, SDFN, CC 487,700.

11/16/1999 PBTD 6165 (NAVAJO), NR, CC 487,700 -DROP FROM



Y, state%fUtah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210

Michael O. Leavitt PO Box 145801Governor
Salt Lake City, Utah 84114-5801

Kathleen Clarke
Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

December 7, 1999

Anadarko Petroleum Corporation
17001 Northchase Drive
P. O. Box 1330
Houston, Texas 77251-1330

Re: Federal F-2 SWD, 4300730555, Section 8, Township 14 South, Range 10 East, Carbon
County, Utah

Gentlemen:

Pursuant to Utah Admin. Code R649-5-3-3, the Division of Oil, Gas and Mining (the
"Division") issues its administrative approval for conversion of the referenced well to a Class II
injection well. Accordingly, the following stipulations shall apply for full compliance with this
approval:

1. Compliance with all applicable requirements for the operation, maintenance and
reporting for Underground Injection Control ("UIC") Class II injection wells
pursuant to Utah Admin. Code R649-1 et seq.

2. Conformance with all conditions and requirements of the complete application
submitted by Anadarko Petroleum Corporation.

If you have any questions regarding this approval or the necessary requirements, please
contact Christopher Kierst at this office.

Sincerely,

J hn R. Baza
ssociate Director, Oil and as

lwp
cc: Dan Jackson, Environmental Protection Agency

Carbon County



Y, state4fUtah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple,Suite 1210Michael O. Leavitt PO Box 145801Governor
Salt Lake City, Utah 84114-5801

Kathleen Clarke
Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

UNDERGROUND INJECTION CONTROL PERMIT

Cause No. UIC-243

Operator: Anadarko Petroleum Corporation

Wells: Federal F-2 SWD

Location: Section 8, Township 14 South, Range 10 East,
County: Carbon

API No.: 43-007-30555

Well Type: Disposal

Stipulations of Permit Approval

1. Approval for conversion to Injection Well issued on
December 7, 1999

2. Maximum Allowable Injection Pressure: 234 psig

3. Maximum Allowable Injection Rate: Restricted by
pressure limitation.

4. Injection Interval:5,649 feet to 6,155 feet (Navajo
Sandstone and Wingate Sandstone)

Approved by: /2 9
hn R. Baza



S State of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210Michael O. Leavitt PO Box 145801Governor
Salt Lake City, Utah 84114-5801Kathleen Clarke

Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

December 7, 1999

Anadarko Petroleum Corporation
17001 Northchase Drive
P. O. Box 1330
Houston, Texas 77251-1330

Re: Federal F-2 SWD, 4300730555, Section 8, Township 14 South, Range 10 East, Carbon
County, Utah

Gentlemen:

Pursuant to Utah Admin. Code R649-5-3-3, the Division of Oil, Gas and Mining (the
"Division") issues its administrative approval for conversion of the referenced well to a Class II
injection well. Accordingly, the following stipulations shall apply for full compliance with this
approval:

1. Compliance with all applicable requirements for the operation, maintenance and
reporting for Underground Injection Control ("UIC") Class II injection wells
pursuant to Utah Admin. Code R649-1 et seq.

2. Conformance with all conditions and requirements of the complete application
submitted by Anadarko Petroleum Corporation.

If you have any questions regarding this approval or the necessary requirements, please
contact Christopher Kierst at this office.

incerely,

o

J hn R. Baza
ssociate Director, Oil and as

lwp
cc: Dan Jackson, Environmental Protection Agency

Carbon County



A State of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210Michael O. Leavitt PO Box 145801Governor
Salt Lake City, Utah 84114-5801

Kathleen Clarke
Executive Director 801-538-5340

Lowell P. Braxton 801-359-3940 (Fax)
Division Director 801-538-7223 (TDD)

UNDERGROUND INJECTION CONTROL PERMIT

Cause No. UIC-243

Operator: Anadarko Petroleum Corporation

Wells: Federal F-2 SWD

Location: Section 8, Township 14 South, Range 10 East,
County: Carbon

API No.: 43-007-30555

Well Type: Disposal

Stipulations of Permit Approval

1. Approval for conversion to Injection Well issued on
December 7, 1999

2. Maximum Allowable Injection Pressure: 234 psig

3. Maximum Allowable Injection Rate: Restricted by
pressure limitation.

4. Injection Interval:5,649 feet to 6,155 feet (Navajo
Sandstone and Wingate Sandstone)

Approved by: /2 9
J hn R. Baza



FORM 9 S OF UTAH
DIVISIONO IL, GAS AND MINING 5. Lease Designationand Serial Number

UTU-65762

6. Indian, Allottee or Tribe Name:

SUNDRYNOTICES ANDREPORTS ON WELLS

Donotuse thistormfor proposals to drillnew wells, deepen existingwells, or to reenter pluggedand abandoned wells. 7. Unit Agreement Name:

Use APPLICATION FOR PERMIT TO DRILLOR DEEPENform for such purposes

8. WellName and Number:
1. TypeofWell: OIL GAS OTHER: Salt Water Disposal Federal F-2 SWD

2. Name of Operator 9. API Well Number:

Anadarko Petroleum Corporation
43-007-30555

3. Address and Telephone Number.
10. Field and Pool, or Wildcat

17001 Northchase Dr., Houston, Texas 77060
Helper

4. Location of Well

Footages: 1201' FSL & 840' FEL County: Carbon

QQ,Sec., T., R., M.: Section 8-T14S-R10E state: UT

11. CHECK APPROPRIATE BOXES TO INDICATENATURE OF NOTICE, REPORT, OR OTHERDATA
NOTICE OF INTENT SUBSEQUENT REPORT

(Submit in Duplicate) (Submit Original Form Only)

O Abandon New Construction Abandon* New Construction

O Repair Casing Pull or Alter Casing RepairCasing Pull or Alter Casing

O Change of Plans Recomplete Change of Plans Perforate

Convert to Injection Perforate Conved to Injection Vent or Flare

O Fracture Treat or Acidize Vent or Flare Fracture Treat or Acidize Water Shut-OH

O MunipleCompletion Water Shut-Off Other

ther Request for increase in max iniection
pressure. Date of work completion

Approximate date work willstad As soon as approved Report results of Multiple Completions and Recompletions to different reservoirs on WELL
COMPLETioN OR RECOMPLETION REPORT ANDLOG form.

* Must be accompanied by a cement verificationreport.

12 DESCRIBEPROPOSED OR COMPLETED OPERATIONS (Clearly state all pertinent details, and give pertinent dates. 11well is directionally drilled, give subsurface locations and measured and true
vertical depths for all markers and zones pertinent tothiswork.)

See Attached. RECEIVED

OIL,
NDOM

NING

13 Production Engineer 0 1/25/00
Name &Signature Title Date

(Thiss

APPROV HE STATE
OF UTAh ¡SION OF
OIL, GAS, D MINING&

DATE:
(5/94) .

(See Instructions on Reverse Side) BY·



TEL (281) 875-1101

ANADARKo PETROLEUM CORPORATION 17001 NORTHCHASE DRIVE • P.O. BOX 1330 • HOUSTON. TEXAS 77251-1330

acins•igsf

February 8, 2000

Mr. Christopher J. Kierst
State Of Utah
Utah Division of Oil, Gas & Mining
1594 West North Temple, Suite 1220
Salt Lake City, UT 84114

Reference: Helper Federal F-2 SWD
Carbon County, Utah

Dear Mr. Kierst:

Enclosed in duplicate is a Sundry Notice (Form 9) for the above-referenced well. At this
time we are currently requesting that the injection pressure limit for the above referenced
well be increased from the current 280 psi to 1350 psi based upon the overlying beds
providing adequate protection from invading fluids. All data to back up this request is
attached.

Should you require any additional information, you can reach me at (28 1) 873-1227.

Sincerely,

Shad Frazier
Production Engineer

SMF/tsd
Enclosure OIL, C

H:\DATA\WINWORD\Form 9 -Injection well pressure



TEL. (281) 875-1101
ANADARKo PETROLEUM CORPORATION 17001 NORTHCHASE DRIVE • P.O. BOX 1330 • HOUSTON, TEXAS 77251-1330

February 8, 2000

Mr. Christopher J. Kierst
State Of Utah
Utah Division of Oil, Gas & Mining
1594 West North Temple, Suite 1220
Salt Lake City, UT 84114

Reference: Helper Federal F-2 SWD
Carbon County, Utah

Dear Mr. Kierst:

Anadarko Petroleum requests an increase in maximum allowable injection pressure for
the above referenced well. We feel that the injection permit should be raised above the
current 280 psi to 1350 psi. This value is based upon reservoir modeling that shows the
Navajo formations leakoff and overlying anhydrite barriers are protecting the surface
waters from all injected fluid.

Log Correlation

The lower Carmel anhydrite is an easily defined geological marker in the Unita basin.
River Gas has submitted several studies of this reservoir feature when permitting the D-3
through the D-11 injection wens in their Drunkard's Wash Unit. They have correlated
these anhydrite layers in the D-3 with gamma ray and bulk density curves to the rest of
the injection wells in the field.

These layers are all defined by the very high bulk density readings and are identified in
the Helper Federal F-2 SWD (Exhibit A). The first is 10' (5210-5230), second 10'
(5290-5300), and the third is 26' (5364-5390).

A cross section (Exhibit B), isopach map (Exhibit C), and structure map (Exhibit D) are
submitted to show how the anhydrite layer overlays the Navajo in the Unita basin. Table
1 was used for constructing these maps. The Anhydrite layers show continuity across the
basin and provide an additional seal to injected fluids in the Navajo formation.

Reservoir modeling

H:\DATA\WINWORD\Form 9 - Injection well pressure



TEL. (281) 875-1101

ANADARKo PETROLEUM CORPORATION 17001 NORTHCHASE DRIVE • P,O. BOX 1330 • HOUSTON, TEXAS 77251-1330

A reservoir model has been designed using stress and rock properties River Gas
submitted in their reports from STIMLAB dated September 20,1996 and August 20,
1997. These reports were used for the permitting of the Drunkards Wash D-3 and are on
record the Utah's Division of Oil, Gas, And Mining. River Gas's data from their
reservoir model and dipole sonic log provided values for Young's modulus, Poisson's
ratio, permeability, and closure stress for the corresponding layers and were used in our
modeling efforts. The closure stress of the Navajo formation was calculated to 0.46
psi/ft. This value was attained from the step rate test already on file with the state for this
well.

Our reservoir modeling work supports the previous work of River Gas that injection into
the Navajo sand will not break through the Carmel anhydrite. The enclosed simulation
report (Exhibit E) describes what pressures we would expect if we were to inject into the
Navajo at rates of 1,3,5,10, and15 BPM. The graph at the end of the report shows that at
15 BPM the surface pressure would exceed 13000 psi, close to the burst rating of the
tubing. At 15 BPM the reservoir simulator predicts the frac height would not grow more
than 168' above the center of the Navajo and would be contained within the formation.

Using the current limit of 1350 psi set by the Department of Oil Gas and Mining the
fracture created through the injection of water (As seen in the Exhibit E graphs) would
grow to no more than 70 feet from the center of the Navajo and be contained within the
formation.

Conclusion

Our analysis shows that the Navajo sands have the capability to absorb injection water at
pressures above 1350 psi without breaking into overlying barriers. The Anhydrite layers
that do cover the entire area will act as a secondary barrier to excessive fracture height
growth. Therefore, we request that the Department of Oil, Gas and Mining grant
Anadarko Petroleum the ability to inject at 1350 psi in the Helper Federal F-2 SWD in
Carbon, County, Utah. I would like the opportunity to review any questions you may
have at your earliest convenience.

H:\DATA\WINWORD\Form 9 -Injection well pressure





APC EXHIBIT A
Federal F-2 SWD

Carbon Cour ty, Utah
4300730555
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Fracturing Report

Well Name: Helper Federal F-2 SWD 01/28/2000

Well Location: Sec 8-148-10E Carbon County,

Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Comments:

Results Summary

Fracture Simulation Options

Conventional 3D Model Vertical Fracture
Run From Job-Design Data Model Wellbore and Perforations
Proppant Convection STlMPRO Temperature Model
Lithology Based Reservoir STIMPRO Acidizing Model

Results Summary

Model has run until (min) 190.50 Fracture efficiency 0.01
Fracture length (ft) 206.84 Propped length (ft) 0.00
Fracture upper height (ft) 176.67 Propped upper height (ft) 0.00
Fracture \ower height (ft) 197.95 Propped lower height (ft) 0.00
Max widthat well (in) 0.04 Average proppant concetration (Ib/ft2) 0.00
Dimensionless Cond. Ratio 0.00

Total fluid (bbis) 4422.80 Total sand (kibs) 0.00
Min Surface Pressure (psi) 59815.24 Max Surface Pressure (psi) 112368.83
Max Hydraulic Power (hp) 137539.45 Average Hydraulic Power (hp) 39807.36

Dist. from Wellbore (ft) 0000.00 0025.85 0051.71 0077.56 0103.42 0129.27 0155.13 0180.98 0206.84
Width at Center (in) 0000.04 0000.04 0000.04 0000.04 0000.04 0000.03 0000.03 0000.02 0000.00
Run from Design Data Only

Treatment Schedule

Stage Elapsed Fluid Clean Proppant SIurry Proppant Cumul
# Time Type Volume Conc. Rate Type Time

(min:sec) (kgal) (ppg) (bpm) (min:sec)
WellboreFluid FRESH WATER 1.2

1 23:48 FRESH WATER 1.0 0.00 1.00 23:48
2 47:37 FRESH WATER 5.0 0.00 5.00 47:37
3 71:25 FRESH WATER 10.0 0.00 10.00 71:25
4 95:14 FRESH WATER 15.0 0.00 15.00 95:14
5 119:02 FRESH WATER 25.0 0.00 25.00 119:02
6 142:51 FRESH WATER 35.0 0.00 35.00 142:51
7 166:40 FRESH WATER 45.0 0.00 45.00 166:40
8 190:28 FRESH WATER 50.0 0.00 50.00 190:28

Scheduled clean vol (kgal) 186.00
Scheduled sand total (kIbs) 0.00
Scheduled slurry vol (kgal) 186.00
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Name: Helper Fede 2 SWD 01/28/2000

Well Location: Sec 8-14S-10E Carbon County,
Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Stage Elapsed Fluid Stage SIry Cumul Stage Prop Cumul Clean
# Time Type Gel Prop Rate

(min:sec) (kgal) (kgal) (kIbs) (kIbs) (bpm)
i 23:48 FRESH WATER 1.00 1.00 0.00 0.00 1.00
2 47:37 FRESH WATER 5.00 6.00 0.00 0.00 5.00
3 71:25 FRESH WATER 10.00 16.00 0.00 0.00 10.00
4 95:14 FRESH WATER 15.00 31.00 0.00 0.00 15.00
5 119:02 FRESH WATER 25.00 56.00 0.00 0.00 25.00
6 142:51 FRESH WATER 35.00 91.00 0.00 0.00 35.00
7 166:40 FRESH WATER 45.00 136.00 0.00 0.00 45.00
8 190:28 FRESH WATER 50.00 186.00 0.00 0.00 50.00

Stage Elapsed Fluid Cumul SIry Stage N2 Cumul N2 Stage Cumul
# Time Type CO2 CO2

(min:sec) (kgal) (sof) (sct) (kIbs) (kIbs)
i 23:48 FRESH WATER 1.00 0.00 0.00 0.00 0.00
2 47:37 FRESH WATER 6.00 0.00 0.00 0.00 0.00
3 71:25 FRESH WATER 16.00 0.00 0.00 0.00 0.00
4 95:14 FRESH WATER 31.00 0.00 0.00 0.00 0.00
5 119:02 FRESH WATER 56.00 0.00 0.00 0.00 0.00
6 142:51 FRESH WATER 91.00 0.00 0.00 0.00 0.00
7 166:40 FRESH WATER 136.00 0.00 0.00 0.00 0.00
8 190:28 FRESH WATER 186.00 0.00 0.00 0.00 0.00

Leakoff Parameters

Reservoir type User Spec
Filtrate to reservoir fluid perm. ratio, Kp/KI 10.00
Reservoir pore pressure (psi) 2,300.00
Initial fracturing pressure (psi) 5,400.00
Reservoir fluid compressibility (1/psi) 0.000385
Cold filtrate viscosity (cp) 1.00
Hot filtrate viscosity (cp) 1.00
Cold reservoir viscosity (cp) 0.03
Hot reservoir viscosity (cp) 0.03
Porosity 0.15
Gas Leakoff Percentage 100.00

Reservoir Parameters

Reservoir temperature (°F) 131.00
Depth to center of Perfs (ft) 5,902.00
Perforated interval (ft) 506.00
Initial frac depth (ft) 5,825.00
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Name: Helper Fede 2 SWD 01/28/2000

Well Location: Sec 8-14S-10 Carbon County,
Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Layer Parameters

Lay Top of Stress Top of Young's Poisson's Top of Total PoreRuid
# zone zone modulus ratio zone Ct perm.

(ft) (psi) (it) (psi) (it) (ft/min½) (md)

1 0.0 3042 0.0 5.5e+006 0.22 0.0 6.926e-004 5.00e-003
2 4540.0 2376 4540.0 5.0e+006 0.20 4540.0 3.098e-003 1.00e-001
3 4600.0 3199 4600.0 5.5e+006 0.22 4600.0 6.926e-004 5.00e-003
4 4950.0 2587 4950.0 5.0e+006 0.20 4950.0 3.098e-003 1.00e-001
5 5000.0 3420 5000.0 5.5e+006 0.22 5000.0 6.926e-004 5.00e-003
6 5210.0 2625 5210.0 6.0e+006 0.25 5210.0 3.098e-004 1.00e-003
7 5290.0 4236 5290.0 3.0e+006 0.31 5290.0 9.796e-005 1.00e-004
8 5300.0 3561 5300.0 5.5e+006 0.22 5300.0 6.926e-004 5.00e-003
9 5330.0 2674 5330.0 6.0e+006 0.25 5330.0 3.098e-004 1.00e-003

10 5364.0 4302 5364.0 3.0e+006 0.31 5364.0 9.796e-005 1.00e-004
11 5390.0 2626 5390.0 1.0e+006 0.30 5390.0 3.098e-003 1.00e-001
12 5550.0 2796 5550.0 6.0e+006 0.25 5550.0 3.098e-004 1.00e-003
13 5634.0 2676 5634.0 4.7e+006 0.26 5634.0 2.190e-002 5.00e+000
14 6001.0 2775 6001.0 4.6e+006 0.27 6001.0 3.098e-004 1.00e-003
15 6066.0 2937 6066.0 5.4e+006 0.25 6066.0 2.190e-002 5.00e+000
16 6170.0 3085 6170.0 6.0e+006 0.25 6170.0 3.098e-004 1.00e-003

Lithology Parameters

Layer Top of Lithology Top of Fracture Top of Dilatancy
# zone zone Toughness zone Factor

(ft) (ft) (psl·in½) (ft)

1 0.0 Siltstone 0.0 1000 0.0 1.00
2 4540.0 Sandstone 4540.0 1000 4540.0 1.00
3 4600.0 Siltstone 4600.0 1000 4600.0 1.00
4 4950.0 Sandstone 4950.0 1000 4950.0 1.00
5 5000.0 Siltstone 5000.0 1000 5000.0 1.00
6 5210.0 Shale 5210.0 1500 5210.0 1.00
7 5290.0 Anhydrite 5290.0 1500 5290.0 1.00
8 5300.0 Siltstone 5300.0 1000 5300.0 1.00
9 5330.0 Shale 5330.0 1500 5330.0 1.00

10 5364.0 Anhydrite 5364.0 1500 5364.0 1.00
11 5390.0 Limestone 5390.0 500 5390.0 1.00
12 5550.0 Shale 5550.0 1500 5550.0 1.00
13 5634.0 Navajo 5634.0 1000 5634.0 1.00
14 6001.0 I/Vingate 6001.0 1000 6001.0 1.00
15 6066.0 Kayenta 6066.0 1000 6066.0 1.00
16 6170.0 Shale 6170.0 1500 6170.0 1.00
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Name: Helper Fede 2 SWD 01/28/2000

Well Location: Sec 8-14S-10E Carbon County,

Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Well Trajectory

MD TVD Incl. Azimuth

0 0 0.0 0.0
100 100 0.0 249.0
200 200 0.0 138.0
300 300 0.0 27.0
400 400 0.0 276.0
500 500 0.0 165.0
600 600 0.0 54.0
700 700 0.0 303.0
800 800 0.0 192.0
900 900 0.0 81.0

1,000 1,000 0.0 330.0
1,100 1,100 0.0 219.0
1,200 1,200 0.0 108.0
1,300 1,300 0.0 357.0
1,400 1,400 0.0 246.0
1,500 1,500 0.0 135.0
1,600 1,600 0.0 24.0
1,700 1,700 0.0 273.0
1,800 1,800 0.0 162.0
1,900 1,900 0.0 51.0
2,000 2,000 0.0 300.0
2,100 2,100 0.0 189.0
2,200 2,200 0.0 78.0
2,300 2,300 0.0 327.0
2,400 2,400 0.0 216.0
2,500 2,500 0.0 105.0
2,600 2,600 0.0 354.0
2,700 2,700 0.0 243.0
2,800 2,800 0.0 132.0
2,900 2,900 0.0 21.0
3,000 3,000 0.0 270.0
3,100 3,100 0.0 159.0
3,200 3,200 0.0 48.0
3,300 3,300 0.0 297.0
3,400 3,400 0.0 186.0
3,500 3,500 0.0 75.0
3,600 3,600 0.0 324.0
3,700 3,700 0.0 213.0
3,800 3,800 0.0 102.0
3,900 3,900 0.0 351.0
4,000 4,000 0.0 240.0
4,100 4,100 0.0 129.0
4,200 4,200 0.0 18.0
4,300 4,300 0.0 267.0
4,400 4,400 0.0 156.0
4,500 4,500 0.0 45.0
4,600 4,600 0.0 294.0
4,700 4,700 0.0 183.0
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Name: Helper Fede 2 SWD 01/28/2000
Well Location: Sec 8-14S-10E Carbon County,
Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

4,800 4,800 0.0 72.0
4,900 4,900 0.0 321.0
5,000 5,000 0.0 210.0
5,100 5,100 0.0 99.0
5,200 5,200 0.0 348.0
5,300 5,300 0.0 237.0
5,400 5,400 0.0 126.0
5,500 5,500 0.0 15.0
5,600 5,600 0.0 264.0
5,649 5,649 0.0 0.0

Drilled Hole Description

Type Bit Diam Eff Diam Length Top MD Bottom MD
(in) (in) (it) (ft) (ft)

Drilled Hole 7.88 7.88 6,200.0 0.0 6,200.0

Casing In Place Description

Type OD ID Weight Grade Length Top MD Bottom MO
(in) (in) (Ib/ft) (ft) (ft) (ft)

Cemented Casing 5.50 4.89 15.50 K-55 6,200.0 0.0 6,200.0

Wellbore Configuration

Surface temperature (°F) 70
Temperature rise in w'bore (°F) 20

Segment Segment Tubing Tubing Casing
Length Type ID OD ID

(tt) (in) (in) (in)

5557.00 Tubing 2.200 2.875 4.892
92.00 Casing 0.000 0.000 4.892

Tubular Goods are defined to the TOP of the deepest set of
perforations that are being modeled.

Frac Topof Perfs Bot of Peifs Perf # of Perfs
# TVD TVD Diameter

(rt) (tt) (in)

1 5649 6155 0 1500

Near Wellbore Friction Parameters & Perf Multiplier

Time Flow Rate #1 Flow Rate #2 Delta P Perf Coeff
min:sec (bpm) (bpm) (psi) Multiplier

0:00 0.00 0.00 0.00 1.00
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Name: Helper Fede 2 SWD 01/28/200C

Well Location: Sec 8-148-10E Carbon County,

Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Model Parameters

Fracture Growth Parameters (Conventional 3D Mociel)

Crack Opening Coefficient 0.7000000
Rock Deformation Coefficient 0.4000000
Channel Flow Coefficient 1.0000000
Fluid Radial Weighting Exponent set to default of Rock Deformation Coeff / 10.

Proppant Model Parameters

Minimum Proppant Concentration (Ib/ft2) 0.20

Minimum Proppant Diameter (in) 0.008
Volume Fraction of Proppant in Slurn/ 0.60
Proppant Drag Effect Exponent 8.00
Proppant Radial Weighting Exponent 0.2500
Proppant Convection Coefficient 10.00
Proppant Settling Coefficient 1.00

Stop Model on Screenout ON

Quadratic Backfill Model ON

Initial Leakoff Area Coeff 1.00

Closure Leakoff Area Coeff 0.03

Minimum Fracture Height OFF

Near Wellbore Friction Exponent 0.50
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O O
Federal F-2 SWD SPUD RIG OFF

1201' FSL & 840' FEL Sec 8-T14S-R10E SURFACE 07/06/1999 07/26/1999

Carbon County, Utah PRODUCTION 11/05/1997

5659 0 L EB WELL WORK HISTORY
08/03/1999 Bond Log Run TOC at 2100'. Bottom of 8 5/8 at 2285.

17 1/2" Hole

13 3/8" 48# 317
Set w/ 340 sxs cmt
Circ 32 bbis of cmt

12 1/4" Hole
8 5/8" 24# K-55 2285
1000 sxs cmt
Circ 70 bbls of emt

SURFACE STRING NOTES; Guide shoe and no floats used
DV Tool 5020 13-3/8" 48# - set @ 317

CEMENT: Type: Class G @ 15.6 ppg
Volume: 340 sx Cement Top: Circ 32 bbis cmtto surf

INTERMEDIATESTRING FC@ 12620 NOTES; Bumped plug, floats did not hold
8-5/8" 24# J55 STC - set @ 2285 FS@ 2285 State DOGMwitnessed

Hole Size: 12.25 TD: 12714
(Holes) PerforationS CEMENT: Type: Hal-Lite @ 12.7 ppg & Class G @ 15.6 ppg

(244) 5649 - 5710 Volume: 750 lead / 250 tail Cement Top: Circ 70 bbl cement
(400) 5720 - 5820 INJECTIONSTRING FC@ 6155 _NOTES; Full returns during cement job
(448) 5838 - 5950 5-1/2" 15.5# K55 LTC - set @ 6200 FS@ 6200 Added gilsonite for LC &CCMw/ LCM
(160) 5958 - 5998 Hole Size: 7.875" TD: 6200 DVTool @ 5020'
(176) 6072 - 6116 CEMENT: Type: Hal-Lite @ 12.7 ppg & 50/50 Poz @ 14.4 ppg
(48) 6143 - 6155 volume: 1st 200 sx /2nd 420 sx Calc. TOC: 1800' est.

(1,476) Total Holes DEVIATION ANGLE FORMATION TOP KB 5674
500 4 Lower Carmel Lime 5406 268

2121 4 13/20 Navajo 5634 40
2466 4 1/4 Kayenta 6001 -327

3254 5 Wingate 6066 -392

4151 4 3/4
Hole Size 7 7/8" 5021 5 1/2
5 1/2" 15.S# K-55 6135 5855 2 1/4 Gross interval 369'
620 sxs cmt

TD 620 LAST REVISED: 01/14/2000

Operational
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Helper Federal F-2 SWD
Sec 8-14S-10E Carbon County,

-- Fracture Upper Height (ft) --- Slurry Rate (bpm)
500 0 Surface Pressure (psi) --- - Total Fracture Height (ft) pp p20000 500.0

Injection pressure
13393 psi Fracture

00
ht growth of

70'

300.0 12.0012000 300.0

200.0 8.008000 200.0

100.0 4.004000 ---

---- 100.0

0.0 0.000 0 240 480 720 960 120·) 0.0
Time (mins)

Navajo, Wingate 01/24/2000 08:11:56
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Fracturing Report

Well Name: Helper Federal F-2 SWD 02/08/200€

Well Location: Sec 8-14S-10E Carbon County,

Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Comments:

Results Summary

Fracture Simulation Options

Conventional 3D Model Vertical Fracture
Run From Job-Design Data Model Wellbore and Perforations
Proppant Convection STIMPRO Temperature Model
Lithology Based Reservoir STIMPRO Acidizing Model

Results Summary

Model has run until(min) 1190.50 Fracture efficiency 0.00
Fracture length (ft) 133.74 Propped length (ft) 0.00
Fracture upper height (ft) 136.31 Propped upper height (ft) 0.00
Fracture lower height (ft) 126.54 Propped lower height (ft) 0.00
Max width at well (in) 0.03 Average proppant concetration (Ib/ft2) 0.00
Dimensionless Cond. Ratio 0.00

Total fluid (bbis) 8089.46 Total sand (kibs) 0.00
Min Surface Pressure (psi) 5155.19 Max Surface Pressure (psi) 9710.59
Max Hydraulic Power (hp) 3565.73 Average Hydraulic Power (hp) 1038.96

Dist. from Wellbore (ft) 0000.00 0016.72 0033.44 0050.15 0066.87 0083.59 0100.31 0117.03 0133.74
Width at Center (in) 0000.03 0000.03 0000.03 0000.03 0000.02 0000.02 0000.02 0000.01 0000.00
Run from Design Data Only

Treatment Schedule

Stage Elapsed Fluid Clean Proppant SIurry Proppant Cumul
# Time Type Volume Conc. Rate Type Time

(min:sec) (kgal) (ppg) (bpm) (min:sec)
WellboreFluid FRESH WATER 1.2

i 238:05 FRESH WATER 10.0 0.00 1.00 238:05
2 476:11 FRESH WATER 30.0 0.00 3.00 476:11
3 714:17 FRESH WATER 50.0 0.00 5.00 714:17
4 952:22 FRESH WATER 100.0 0.00 10.00 952:22
5 1190:28 FRESH WATER 150.0 0.00 15.00 1190:28

Scheduled clean vol (kgal) 340.00
Scheduled sand total (kIbs) 0.00
Scheduled slurry vol (kgal) 340.00
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Name: Helper Fede 2 SWD 02/08/2000

vvellLocation: Sec 8-14S-10E Carbon County,

Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Stage Elapsed Fluid Stage SIry Cumul Stage Prop Cumul Clean
# Time Type Gel Prop Rate

(min:sec) (kgal) (kgal) (kIbs) (kIbs) (bpm)
1 238:05 FRESH WATER 10.00 10.00 0.00 0.00 1.00
2 476:11 FRESH WATER 30.00 40.00 0.00 0.00 3.00
3 714:17 FRESH WATER 50.00 90.00 0.00 0.00 5.00
4 952:22 FRESH WATER 100.00 190.00 0.00 0.00 10.00
5 1190:28 FRESH WATER 150.00 340.00 0.00 0.00 15.00

Stage Elapsed Fluid Cumul SIry Stage N2 Cumul N2 Stage Cumul
# Time Type CO2 CO2

(min:sec) (kgaÜ (scf) (scf) (kIbs) (kIbs)
1 238:05 FRESH WATER 10.00 0.00 0.00 0.00 0.00
2 476:11 FRESH WATER 40.00 0.00 0.00 0.00 0.00
3 714:17 FRESH WATER 90.00 0.00 0.00 0.00 0.00
4 952:22 FRESH WATER 190.00 0.00 0.00 0.00 0.00
5 1190:28 FRESH WATER 340.00 0.00 0.00 0.00 0.00

Leakoff Parameters

Reservoir type User Spec

Filtrate to reservoir fluid perm. ratio, Kp/KI 10.00
Reservoir pore pressure (psi) 2,300.00
Initial fracturing pressure (psi) 5,400.00
Reservoir fluid compressibility (1/psi) 0.000385
Cold filtrate viscosity (cp) 1.00
Hot filtrate viscosity (cp) 1.00
Cold reservoir viscosity (cp) 0.03
Hot reservoir viscosity (cp) 0.03
Porosity 0.15
Gas Leakoff Percentage 100.00

Reservoir Parameters

Reservoir temperature (°F) 131.00
Depth to center of Perfs (ft) 6,120.00
Perforated interval (ft) 400.00
Initial frac depth (ft) 6,047.50
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Name: Helper Fede 2 SWD 02/08/200(

Well Location: Sec 8-14S-10E Carbon County,

Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Layer Parameters

Lay Top of Stress Top of Young's Poisson's Top of Total PoreFluid
# zone zone modulus ratio zone Ct perm.

( (psQ ( (psi) (it) (ft/minV2) (md)

1 0.0 3042 0.0 5.5e+006 0.22 0.0 6.927e-004 5.00e-003
2 4540.0 2376 4540.0 5.0e+006 0.20 4540.0 3.098e-003 1.00e-001
3 4600.0 3199 4600.0 5.5e+006 0.22 4600.0 6.927e-004 5.00e-003
4 4950.0 2587 4950.0 5.0e+006 0.20 4950.0 3.098e-003 1.00e-001
5 5000.0 3420 5000.0 5.5e+006 0.22 5000.0 6.927e-004 5.00e-003
6 5210.0 2671 5210.0 6.0e+006 0.25 5210.0 3.098e-004 1.00e-003
7 5472.0 4381 5472.0 3.0e+006 0.31 5472.0 9.7968-005 1.00e-004
8 5480.0 3679 5480.0 5.5e+006 0.22 5480.0 6.927e-004 5.00e-003
9 5502.0 2755 5502.0 6.0e+006 0.25 5502.0 3.098e-004 1.00e-003

10 5518.0 4428 5518.0 3.0e+006 0.31 5518.0 0.000e+000 0.00e+000
11 5552.0 2788 5552.0 6.0e+006 0.25 5552.0 0.000e+000 0.00e+000
12 5598.0 4491 5598.0 3.0e+006 0.31 5598.0 9.796e-005 1.00e-004
13 5630.0 2731 5630.0 1.0e+006 0.30 5630.0 3.098e-003 1.00e-001
14 5750.0 2905 5750.0 6.0e+006 0.25 5750.0 3.098e-004 1.00e-003
15 5870.0 3373 5870.0 4.7e+006 0.26 5870.0 2.190e-002 5.00e+000
16 6175.0 3605 6175.0 5.4e+006 0.25 6175.0 3.098e-004 1.000-003
17 6255.0 3521 6255.0 4.6e+006 0.27 6255.0 2.190e-002 5.00e+000
18 6320.0 3160 6320.0 6.0e+006 0.25 6320.0 3.098e-004 1.000-003

Lithology Parameters

Layer Top of Lithology Formation Name
# zone

1 0.0 Siltstone
2 4540.0 Sandstone
3 4600.0 Siltstone
4 4950.0 Sandstone
5 5000.0 Siltstone
6 5210.0 Shale
7 5472.0 Anhydrite
8 5480.0 Siltstone
9 5502.0 Shale

10 5518.0 Anhydrite
11 5552.0 Shale
12 5598.0 Anhydrite
13 5630.0 Limestone
14 5750.0 Shale
15 5870.0 Navajo
16 6175.0 Kayenta
17 6255.0 Wingate
18 6320.0 Shale
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Name: Helper Fede 2 SWD 02/08/2000

Well Location: Sec 8-14S-10E Carbon County,

Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Layer Topof Fracture Layer Topof Dilatancy
# zone Toughness # zone Factor

(ft) (psi·in½) (ft)

1 0.0 1000 1 0.0 1.00
2 4540.0 1000 2 4540.0 1.00
3 4600.0 1000 3 4600.0 1.00
4 4950.0 1000 4 4950.0 1.00
5 5000.0 1000 5 5000.0 1.00
6 5210.0 1500 6 5210.0 1.00
7 5472.0 1500 7 5472.0 1.00
8 5480.0 1000 8 5480.0 1.00
9 5502.0 1500 9 5502.0 1.00

10 5518.0 1500 10 5518.0 1.00
11 5552.0 1500 11 5552.0 1.00
12 5598.0 1500 12 5598.0 1.00
13 5630.0 500 13 5630.0 1.00
14 5750.0 1500 14 5750.0 1.00
15 5870.0 1000 15 5870.0 1.00
16 6175.0 1000 16 6175.0 1.00
17 6255.0 1000 17 6255.0 1.00
18 6320.0 1500 18 6320.0 1.00
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Name: Helper Fede 2 SWD 02/08/2000

Well Location: Sec 8-14S-10E Carbon County,

Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Well Trajectory

MD TVD Incl. Azimuth
(it) (ft) (deg) (deg)

O 0 0.0 0.0
100 100 0.0 249.0
200 200 0.0 138.0
300 300 0.0 27.0
400 400 0.0 276.0
500 500 0.0 165.0
600 600 0.0 54.0
700 700 0.0 303.0
800 800 0.0 192.0
900 900 0.0 81.0

1,000 1,000 0.0 330.0
1,100 1,100 0.0 219.0
1,200 1,200 0.0 108.0
1,300 1,300 0.0 357.0
1,400 1,400 0.0 246.0
1,500 1,500 0.0 135.0
1,600 1,600 0.0 24.0
1,700 1,700 0.0 273.0
1,800 1,800 0.0 162.0
1,900 1,900 0.0 51.0
2,000 2,000 0.0 300.0
2,100 2,100 0.0 189.0
2,200 2,200 0.0 78.0
2,300 2,300 0.0 327.0
2,400 2,400 0.0 216.0
2,500 2,500 0.0 105.0
2,600 2,600 0.0 354.0
2,700 2,700 0.0 243.0
2,800 2,800 0.0 132.0
2,900 2,900 0.0 21.0
3,000 3,000 0.0 270.0
3,100 3,100 0.0 159.0
3,200 3,200 0.0 48.0
3,300 3,300 0.0 297.0
3,400 3,400 0.0 186.0
3,500 3,500 0.0 75.0
3,600 3,600 0.0 324.0
3,700 3,700 0.0 213.0
3,800 3,800 0.0 102.0
3,900 3,900 0.0 351.0
4,000 4,000 0.0 240.0
4,100 4,100 0.0 129.0
4,200 4,200 0.0 18.0
4,300 4,300 0.0 267.0
4,400 4,400 0.0 156.0
4,500 4,500 0.0 45.0
4,600 4,600 0.0 294.0
4,700 4,700 0.0 183.0
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Name: Helper Fede 2 SWD 02/08/2000

Well Location: Sec 8-14S-10E Carbon County,

Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

4,800 4,800 0.0 72.0
4,900 4,900 0.0 321.0
5,000 5,000 0.0 210.0
5,100 5,100 0.0 99.0
5,200 5,200 0.0 348.0
5,300 5,300 0.0 237.0
5,400 5,400 0.0 126.0
5,500 5,500 0.0 15.0
5,600 5,600 0.0 264.0
5,649 5,649 0.0 0.0

Drilled Hole Description

Type Bit Diam Eff Diam Length Top MD Bottom MD
(in) (in) (m (m (tt)

Drilled Hole 7.88 7.88 6,200.0 0.0 6,200.0

Casinq In Place Description

Type OD ID Weight Grade Length Top MD Bottom MD
(in) (in) (Ib/ft) (ft) (ft) (ft)

Cemented Casing 5.50 4.89 15.50 K-55 6,489.0 0.0 6,489.0

Drill Pipe Description

Type OD ID Weight Grade Length Top MD Bottom MD
(in) (in) (Ib/ft) (ft) (ft) (ft)

Tubing 2.88 2.20 6.50 J-55 5,900.0 0.0 5,900.0

Wellbore Configuration

Surface temperature (°F) 70
Temperature rise in whore (°F) 20

Segment Segment Tubing Tubing Casing
Length Type ID OD ID

(ft) (in) (In) (in)

5900.00 Tubing 2.200 2.875 4.892
20.00 Casing 0.000 0.000 4.892

Tubular Goods are defined to the TOP of the deepest set of
perforations that are being modeled.

Frac Top of Paris Bot of Perfs Perf # of Perfs
# TVD TVD Diameter

1 5920 6320 0 276

FRACPRO Report Page: 6 Input File:



Name: Helper Fede 2 SWD 02/08/200€
el Location: Sec 8-14S-10E Carbon County,

Formation Name: Navajo, Wingate

Design Date: 01/24/2000 08:11:56 AM

Near Wellbore Friction Parameters & Perf Multiplier

Time Flow Rate #1 Flow Rate #2 Delta P Perf Coeff
min:sec (bpm) (bpm) (psi) Multiplier

0:00 0.00 0.00 0.00 1.00

Model Parameters

Fracture Growth Parameters (Conventional 3D Model)

Crack Opening Coefficient 0.7000000
Rock Deformation Coefficient 0.4000000
Channel Flow Coefficient 1.0000000
Fluid Radial Weighting Exponent set to default of Rock Deformation Coeff / 10.

Proppant Model Parameters

Minimum Proppant Concentration (Ib/ft2) 0.20
Minimum Proppant Diameter (in) 0.008
Volume Fraction of Proppant in Slurry 0.60
Proppant Drag Effect Exponent 8.00
Proppant Radial Weighting Exponent 0.2500
Proppant Convection Coefficient 10.00
Proppant Settling Coefficient 1.00
Stop Model on Screenout ON
Quadratic Backfill Model ON

Initial Leakoff Area Coeff 1.00
Closure Leakoif Area Coeff 0.03

Minimum Fracture Height OFF

Near Wellbore Friction Exponent 0.50

FRACPRO Report Page: 7 Input File:



O O
Helper State SWD #1 SPUD RIG OFF

1131' FSL & 2194' FWL Sec 3-T148-R10E SURFACE 09/26/1997 10/27/1997

Carbon County, Utah PRODUCTION 11/05/1997
5965' GL KB WELL WORK HISTORY

17 1/2" Hole
13 3/8" 48# 319
Set w/ 360 sxs cmt

12 1/4" Hole
8 5/8" 24# K-55

, 2811
360 sxs cmt

DV Tool 4983
NOTES:

TUBING BREAKDOWN ROD BREAKDOWN
12' KB CORR

Packer 5896 5878.53' 186 JTS 2 7/8"
J-55 6.5#/FT
Doulin-10

1.50' Baker on=off tool
(Holes Perforations 4.2' Baker lok-set
(280) 5920 - 6000 Packer
(168) 6112 - 6154 EOT 5896
(256) 6256 - 6320

(704) Total HOles DEVIATION ANGI FORMATION TOP KB
1264 1 3/4 Morrision 3380 -3880

2258 2 3/10 0

3946 2 3/4 0

4380 2 1/2

Hole Size 7 7/8" Gross Coal
5 1/2" 17# N-80 6450 Gross interval
870 sxs cmt

TD 6489 IAST REVISED: 01/27/2000

Operational



Stress Profile Helper Federal F-2 SWD
5250

I | |
Concentration of Proppant in Fracture (lb/ft2

I I5400 I i
l I 1

5550 ----
---

ANAHYDRITE
I

5700 - -- ---
---

5850 ---- -- - ----

NAVAJO
6000

6150
I I I

I I

6300

I I |

| |6450 ---

I I

6600 Permeability - ---------- Proppant Concentration (Ib/ft2)

lii - -
Low High 0 0.40 0.80 1.20 1.60 2.00 240 2.80 3.20 360 400

6750
i

2000 2750 3500 4250 5000 0 375 750 1125 1530
Closure Stress (psi) Length



Helper Federal F-2 SWD
Sec 8-14S-10E Carbon County,

--- Fracture Upper Height (ft) ---- Slurry Rate (bpm)
son n Surface Pressure (psi) - - Total Fracture Height (ft) 20 on20000 500.0

Injection pressure
13393 psi Fracture
height growth of

400.0 136'
16.0016000 400.0

I
I
I
IInjection pressure

300.0 1350 psi Fracture 12.0012000 height growth of 300.060'

I ....--

I
200.0 ~~~ 8.008000 '~~' 200.0

...
.

--- I

14000
---

--- 000

0.0 0.000 0 240 480 720 960 120 3 0.0
Time (mins)

Navajo, Wingate 01/24/2000 08:11:56





TABLE 1

Welt Name Location OTR Soc. T R Co. Zone Carmel Anh drite 1 Carmel Anh drite 2 Carmel Anh drite 3 Carmel Anh 3rite Gross

To 1 Base 1 Net i ft. To 2 Base 2 Net 2 ft. To 3 Base 3 Net 3 ft. To Gross Base Gross Net Total Anhyd. ft,
4300730040 Drunkards Wash 31-1 1000 FSL 1552 FWL SESW 31 14S 10E Carbon Navaho 5240 5252 12 5306 5353 38 5402 5440 36 5240 5440 88

3 Arcadia-Telonis 1 465 FSL 560 FWL SESE 18 14S 9E Carbon Navah 6742 6755 13 6818 8825 7 6892 6932 36 6742 6932 56
4300730100 USA D-6 1300 FSL 800 FWL SWSW 34 14S 9E Carbon Navaho 6665 6676 11 6720 6760 32 6812 6848 28 6665 6848 71
4300730290 Utah D-3 1600 FSL 1126 FWL NWSW 18 15S 10E Carbon Navah 5133 5142 9 5184 5220 28 5270 5304 30 5133 5304 67
4300730314 Utah D-4 600 FNL500 FWL NWNW 24 14S 9E Carbon Navaho 5590 5600 10 5644 5694 48 5744 5784 40 5590 5784 98
4300730351 Fausett D-5 467 FNL 1461 FWL NENW 16 14S 9E Carbon Navaho Lo Not Avait Log Not Avait Log Not Avail. Loq Not Avail.
4300730431 Utah D-8 1342 FNL350 FWL SWNW 12 15S 9E Carbon Navah 5594 5604 2 5648 5678 20 5732 5770 38 5594 5770 68
4300730438 Utah D-9 1960 FNL 1487 FWL SENW 32 14S 9E Carbon Navah Log Not Avail. Log Not Avail. Lo Log Not Avail.
4300730520 RGC D-10 162 FNL 1557 FEL NWNE 28 15S 9E Carbon Navaho Lo Not Avait Log Not Avail. Lo Not Avail. Log Not Avait
4301530338 Utah D-7 1371 FSL 1530 FEL NWSE 2 16S 9E Eme Navah Lo Not Avait Lo Not Avail. Lo Not Avail. Log Not Avail.
4301530356 USA D-11 1513 FNL2437 FEL SWNE 13 16S 9E Emery Navah Log Not Avail. Log Not AvaiL Log Not Avail. Log Not Avail.

4300730557 Sampinos D-14 ? Possible New Well) NWSE 16 15S 10E Carbon Navah Log Not Avail. Log Not Avail. Log Not Avail. Log Not Avait

4300730555 Federal SWD F-2 1201 FSL 840 FEL SE SE 8 14S 10E Carbon 5210 5262 46 26 34 5364 5396 30 5210 5396 110

VALUESUSED FOR VALUESUSED FORANHYDRITE STRUCTURE ANHYDRITE NET
ISOPACH

O

zo Tioz



9 6
STATE OF UTAH FORM 9

DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OlL, GAS AND MINING 5. LEASE DESIGNATIONAND SERIAL NUMBER:

UTU-65762
SUNDRY NOTICES AND REPORTS ON WELLS 6. IFINDIAN,ALLOTTEEORTRIBENAME:

N/A
7. UNIT or CA AGREEMENT NAME:Do not use this form for proposalsto drill newwells,significantlydeepen existingwellsbelow currentbottom-hole depth, reenter plugged wells, orto

drill horizontal laterals. Use APPLICATION FOR PERMIT TO DRILL OR DEEPEN form for such purposes N/A
1. TYPEOFWELL

OIL WELL Q GAS WELL Q OTHER: Salt Water Discosal 8. WELLNAMEandNUMBER:

Federal F-2 SWD
2. NAME OF OPERATOR: 9. API NUMBER:

Anadarko Petroleum Corporation 43-007-30555
3. ADDRESSOF OPERATOR: PHONE NUMBER: 10. FIELD AND POOL, OR WILDCAT:

17001 Northchase Dr., Houston, Texas 77060. | 281-874-3441 HELPERCBM
4. LOCATION OF WELL

FOOTAGES AT SURFACE: COUNTY:

1201' FSL & 840 ' FEL CARBON
QTR/QTR, SECTION, TOWNSHIP, RANGE,MERIDIAN: STATE:

SE/4 OF SEC. 8, T14S, R10E UTAH

CHECKAPPROPRIATE BOXES TO INDICATENATUREOF NOTICE, REPORT, OR OTHER DATA
TYPEOF SUBMISSION TYPE OF ACTION

NOTICE OF INTENT ACIDIZE DEEPEN REFERFORATE CURRENT FORMATION
(Submit in Duplicate) ALTER CASING FRACTURE TREAT . SIDETRACK TO REPAIR WELL

Approximate date workwillstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILY ABANDON

CHANGE TO PREVIOUSPLANS OPERATOR CHANGE TUBING REPAIR

CHANGE TUBING PLUG AND ABANDON VENT OR FLARE
SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL(SubmitOriginalForm Only)

CHANGE WELL STATUS PRODUCTION (START/RESUME) WATER SHUT-OFF
Date of wok completion:

COMMINGLE PRODUCING FORMATIONS RECLAMATIONOF WELL SITE OTHER

CONVERT WELL TYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. (Clearly show all pertinent details including dates, depths, volumes, etc.

Please be advised of change in tubing from 2-7/8" to 3-1/2".
Thank you

Acceptedby the
Utah Division of

Oil,Gas and Mining

FORRECORDONLY

NAME(PLEASEPRINT) ÖÛD lÌU TITLE Environmental Regulatory Analyst

SIGNATURE DATE 8/8/01

This space for State use only)

(5\2000) (See Instructions on Reverse



9
STATE OF UTAH FORM 9

DEPARTMENTOF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:

UTU-65762

SUNDRYNOTICES ANDREPORTS ON WELLS 6. IFINDIAN,ALLOTTEEORTRIBENAME:

N/A
7. UNIT or CA AGREEMENT NAME:

Do not use this form for proposals to drill newwells,significantlydeepen existingwellsbelow currentbottom-hole depth, reenter pluggedwells,or to
drill horizontal laterals. Use APPLICATION FOR PERMIT TO DRILL OR DEEPEN form forsuch purposes Ñ/A

1. TYPE OF WELL OILWELL GAS WELL Q OTHER: Sal t Water Disposal 8. WELL NAME and NUMBER:

Federal F-2 SWD
2. NAMEOF OPERATOR: 9. API NUMBER:

Anadarko Petroleum Corporation 43-007-30555
3. ADDRESSOF OPERATOR: PHONE NUMBER: 10. FlELD AND POOL, OR WitDCAT:

17001 Northchase Dr., Houston, Texas 77060. | 281-874-3441 HELPERCBM
4. LOCATION OF WELL

FOOTAGESAT SURFACE:
COUNTY:

1201' FSL & 840 ' FEL CARBON
QTR/QTR, SECTION, TOWNSHIP, RANGE,MERIDIAN:

STATE:

SE/4 OF SEC. 8, T14S, R10E
UTAH

11 CHECK APPROPRIATE BOXESTO INDICATE NATUREOF NOTICE, REPORT, OR OTHER DATA
TYPE OF SUBMISSION TYPE OF ACTION

NOTICE OF INTENT ACIDIZE DEEPEN REFERFORATE CURRENTFORMATION

(Submit in Duplicate) O ALTER CASING FRACTURE TREAT SIDETRACK TO REPAIR WELL

Approximate date workwillstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILY ABANDON

O CHANGE TO PREVIOUS PLANS OPERATORCHANGE TUBINGREPAIR

CHANGE TUBING PLUG ANDABANDON VENT OR FLARE

O SUBSEQUENT REPORT CHANGE WELL NAME PLUGBACK WATER DISPOSAL
(SubmitOriginalForm Only)

O CHANGE WELL STATUS PRODUCTION (START/RESUME) WATER SHUT-OFF

Date ofworkcompletion: O COMMINGLE PRODUCING FORMATIONS RECLAMATIONOF WELL SITE OTHER

CONVERT WELL TYPE RECOMPLETE - DIFFERENT FORMATION

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. (Clearlyshow all pertinentdetails includingdates, depths, volumes, etc.

Please be advised of change in tubing from 2-7/8" to 3-1/2".
Thank you

pted by the
13tahDivision of

Oil, Gas and Mining

FORRECORDONLY
DM N OF

OIL, CAS AND M 223

NAME(PLEASEPRINT) ÖSO TITLE Environmental Regulatory Analyst

SIGNATURE DATE $ÍÛ

(This space for State use only)

(5\2000) (See Instructions on Reverse



INSPECTION FORM 6 STATE OF UTAH
DIVISIONOF OIL GAS AND MINING

INJECTION WELL - PRESSURE TEST

Well Name: Ñ¢/ PI Number: N* SÛ
Qtr/Qtr: Section: 9 Township: F/-5 Range: /O
Company Name: /C<

Lease: State Fee ¶edgral Indian
Inspector: 7>;/s., Date: /Ë/f 72 de À

InitialConditions:

Tubing - Rate: Pressure: psi

Casing/Tubing Annulus - Pressure: psi

Conditions During Test:

Time (Minutes) Annulus Pressure Tub

5
10
15

25

Results ail

ConditionsAfter Test: e

Tubing Pressure: psi

Casing/Tubing Annulus Pressure: psi

COMMENTS:

Operator Represen e



INSPECTION FORM 6 STATE OF UTAH
DIVISIONOF OILGAS AND MINING

INJECTION WELL - PRESSURE TEST

Well Name: Ud API Number: 5 O '30 Tí3
Qtr/Qtr: Of 5'fi Section: Ÿ Township: / Ÿ $ Range: 70 $
Company Name: Ñ arÁs fo/ear

Lease: State Fee Federal X Indian
Inspector: g»WL Date: °///7 7- 4

InitialConditions:

Tubing - Rate: Pressure: ÎAU psi

Casing/Tubing Annulus - Pressure: psi

Conditions During Test:

Time (Minutes) Annulus Pressure Tubing Pressure

5
10

20
25

30

Results: Fail

ConditionsAfter Test:

Tubing Pressure: AË psi

Casing/Tubing Annulus Pressure: Ú psi

COMMENTS: ) < ^'

Operator



INSPECTION FORM 6 STATEOF UTAH
DIVISiON OF OIL GAS AND MINiNG

INJECTION WELL PRESSURE TEST

Well Name: Ñ4er Ñ E2- $¿D2Í API Number: 93egryg çT¶
Qtr1Qtr:469E Section: g Township: 19'S Range: /FT
Company Name: /ŸnA Árh ff rd ÊÊ VA

Lease: State Fee Federal )f indian
Inspector: ¡44,je ¶weg Date: g)O/J¾

InitialConditions:

Pressure: TOÔ psi

- Casing/Tubing Annulus - Pressure: Ûpsi

Conditions During Test:

Time (Minutes) Annulus Pressure Tubing Pressure

5
10

20
25

Results: IFail

Conditions After Test:

Tubing Pressure: psi

Casing/Tubing Annulus Pressure: psi

Operator



INSPECTION FORM e STATEOF UTAH
DIVISION OF OIL GAS AND MINING

INJECTION WELL - PRESSURE TEST

Well Name: i per Ñ ËZ $¿D'd API Number: 93nfry p gr T
Qtr/Qtr: Section: ¶ Township: /V $ RËnge; /Ð F
Company Name: /fuhrA ff Pro la r va

Lease: State Fee Federal )f Indian
Inspector: pl/lar je ¶ma Date: g €-49

Ini albnon-dition :

ÖÔ Pressure: 90Ô psi

- Casing/Tubing Annulus - Pressure: 0 Ûpsi

Conditions During Test:

Time (Minutes) Annulus Pressure Tubing Pressure

5
10
15 /0 i UÛ ()ÊØ# . ÇÛQ f
20
25

30 gQL 0Ò# ¶ðQ 4
Results: /Fail

Conditions After Test: ÑËCEjygg
Tubing Pressure: FOÛ psi DEC15 2009
Casing/Tubing Annulus Pressure: psi DIVOFOIL,GAS&MiNING

Operator



Division of Oil, Gas and Mining ROUTING
OPERATOR CHANGE WORKSHEET (for state use only) CDW

X - Change of Operator (Well Sold) Operator Name Change/Merger
The operator of the well(s) listed below has changed, effective: 4( \]2013

FROM: (oldOperator): TO: ( New Operator):
NOO35-Anadarko Petroleum Corporation N3940- Anadarko E&P Onshore LLC
PO Box 173779 PO Box 173779
Denver, CO, 80214 Denver, CO 802014

Phone: 1 (720) 929-6000 Phone: 1 (720) 929-6000

CA No. Unit:
WELL NAME SEC TWN RNG API NO ENTITY LEASE TYPE WELL WELL

NO TYPE STATUS
See Attached List

OPERATOR CHANGES DOCUMENTATION
Enter date after each listed item is completed

1. (R649-8-10) Sundry or legal documentation was received from the FORMER operator on: 4/9/2013
2. (R649-8-10) Sundry or legal documentation was received from the NEW operator on: 4/9/2013

3. The new company was checked on the Department of Commerce, Division of Corporations Database on: 4/10/2013
4a. Is the new operator registered in the State of Utah: Business Number: 593715-0161

5a. (R649-9-2)Waste Management Plan has been received on: Yes

5b. Inspections of LA PA state/fee well sites complete on: 4/10/2013
5c. Reports current for Production/Disposition & Sundries on: 4/10/2013
6. Federal and Indian Lease Wells: The BLM and or the BIA has approved the merger, name change,

or operator change for all wells listed on Federal or Indian leases on: BLM 4/2/2013 BIA N/A
7. Federal and Indian Units:

The BLM or BIA has approved the successor of unit operator for wells listed on: N/A
8. Federal and Indian Communization Agreements ("CA"):

The BLM or BIA has approved the operator for all wells listed within a CA on: N/A
9. Underground Injection Control ("UIC") Division has approved UIC Form 5 Transfer of Authority to

Inject, for the enhanced/secondary recovery unit/project for the water disposal well(s) listed on: 4/10/2013
DATA ENTRY:
1. Changes entered in the Oil and Gas Database on: 4/11/2013
2. Changes have been entered on the Monthly Operator Change Spread Sheet on: 4/11/2013
3. Bond information entered in RBDMS on: 4/10/2013
4. Fee/State wells attached to bond in RBDMS on: 4/11/2013
5. Injection Projects to new operator in RBDMS on: 4/11/2013
6. Receipt of Acceptance of Drilling Procedures for APD/New on: N/A

BOND VERIFICATION:
1. Federal well(s) covered by Bond Number: WYB000291
2. Indian well(s) covered by Bond Number: N/A
3a. (R649-3-1) The NEW operator of any state/fee well(s) listed covered by Bond Number 22013542

3b. The FORMER operator has requested a release of liability from their bond on: N/A

LEASE INTEREST OWNER NOTIFICATION:
4. (R649-2-10) The NEW operator of the fee wells has been contacted and informed by a letter from the Division

of their responsibility to notify all interest owners of this change on: 4/11/2013
COMMENTS:

Anadarko E&P Onshore LLC N3940.xis



STATE OF UTAH FORM 9

DEPARTMENT OF NATURALRESOURCES
DIVISIONOF OIL, GAS AND MINING 5. LEASEDESIGNATIONANDSERIALNUMBER:

See Wells

SUNDRY NOTICES AND REPORTS ON WELLS
6. IFINDIAN,ALLOTTEEORTRIBENAME:

7. UNITor CA AGREEMENT NAME:
Do not use thisform for proposals to drillnewwells, significantlydeepen existing wells below current bottom-hole depth, reenterplugged wells,orto

drill horizontal laterals. Use APPLICATION FOR PERMIT TO DRILLform forsuch proposals,

1. TYPE OF WELL
OIL WELL GAS WELL OTHER CBM Wells 8. WELL NAME and NUMBER:

2. NAMEOF OPERATOR: 9. API NUMBER:

Anadarko Petroleum Corporation See Wells
3. ADDRESS OF OPERATOR: PHONE NUMBER: 10. FIELD AND POOL, OR WILDCAT:

P.O. Box 173779 ClTY Denver STATE CO z,p 80217 (720) 929-6000
4. LOCATIONOF WELL

FOOTAGES AT SURFACE: COUNTY:

QTR/QTR, SECTION, TOWNSHIP, RANGE, MERIDIAN: STATE:
UTAH

.
CHECK APPROPRIATE BOXES TO INDICATENATURE OF NOTICE, REPORT, OR OTHER DATA

TYPE OF SUBMISSION TYPE OF ACTION

O ACIDIZE DEEPEN REPERFORATE CURRENT FORMATION
NOTICE OF INTENT

(Submit in Duplicate) ALTER CASING FRACTURE TREAT S1DETRACKTO REPAIR WELL

Approximate date work willstart: CASING REPAIR NEW CONSTRUCTION TEMPORARILYABANDON

4/8/2013 CHANGE TO PREVIOUS PLANS OPERATOR CHANGE TUBING REPAIR

CHANGE TUBING PLUG ANDABANDON VENT OR FLARE

SUBSEQUENT REPORT CHANGE WELL NAME PLUG BACK WATER DISPOSAL
(Submit Original Form Only)

CHANGE WELLSTATUS PRODUCTION (STARTIRESUME) WATER SHUT-OFF

Date of work completion:
COMMINGLEPRODUCING FORMATIONS RECLAMATlONOF WELLSITE OTHER:

O CONVERT WELL TYPE RECOMPLETE - DIFFERENT FORMATlON

12. DESCRIBE PROPOSED OR COMPLETED OPERATIONS. Clearly show all pertinent details including dates, depths, volumes, etc.

The operator is requesting authorization to transfer the wells from Anadarko Petroleum Corporation and Anadarko Production
Company to Anadarko E&P Onshore, LLC. Please see the attached list of 181 wells that are currently filed under Anadarko
Petroleum Corporation and Anadarko Production Company. The statelfee wells willbe under bondpumber 2g0g542, and the
federal wells will be under bond number WYBOOO291.

Please contact the undersigned if thereare any questions.

Jaime Scharnowske Jaime Scharnowske
Regulatory Analyst Regulatory AnaÎyst

Anadarko Petroleum Corporation Anadarko E&P Onshore, LLC
P.O. Box 173779 P.O. Box 173779
Denver, CO 80214 Denver, CO 80214
(720) 929-6000 (720) 929-6000

NAME(PLEASEPRINT) Jaime Scharnowske TITLE Regulatory Analyst

SIGNATURE p ivy ¡VT(LL DATE 4/8/2013

(This space for State u nPPROVED
APR1 1 2013

(5/2000) DIV.OiL GAS &MINING



Anadarko Petroleum Corporation (NOO35)to Anadarko E&P Onshore, LLC (N3940)
EffectiveLApril-2013

Lease TVell TVell

Well Name Sec Twnshp Range API Entity No. Type Type status
HELPERSTSMID 1 03 140S 100E 4300730361 12258 State VED A
FEDF-2SVWD 08 140S 100E 4300730555 12557 Federed VVD A

CLAWSON SPRING ST SWD 4 13 160S 080E 4301530477 12979 State WD A
CLAWSON SPRING ST SWD 1 36 150S 080E 4300730721 12832 State WD I
HELPERFEDB-1 33 130S 100E 4300730189 11537 Federal Cigr P

HELPER FED A-1 23 130S 100E 4300730190 11517 Federal GW P
ITELPERFEDA-3 22 130S 100E 4300730213 11700 Federed GNV P
ITELPERFEDC-1 22 130S 100E 4300730214 11702 Federed G'AW P
HELPERFEDB-5 27 130S 100E 4300730215 11701 Federed GA¥ P

HELPER FED A-2 22 130S 100E 4300730216 11699 Federal GW P
HELPER FED D-1 26 130S 100E 4300730286 12061 Federal GW P
BIRCHA-1 05 140S 100E 4300730348 12120 Fee Cint P
ITELPERSTA-1 03 140S 100E 4300730349 12122 State GNV P
FULLPERSTD-7 04 140S 100E 4300730350 12121 State GNV P
CHUBBUCK A-1 31 130S 100E 4300730352 12397 Fee GW P
VEAA-1 32 130S 100E 4300730353 12381 Fee (TRT P
VEAA-2 32 130S 100E 4300730354 12483 Fee GNV P
VEAA-3 32 130S 100E 4300730355 12398 Fee GA¥ P
VEAA-‡ 32 130S 100E 4300730356 12482 Fee GGV P
HELPER ST A-8 02 140S 100E 4300730357 12257 State GW P
FEBUPERSTA-3 02 140S 100E 4300730358 12254 State GGV P
FDELPERSTA-4 02 140S 100E 4300730359 12255 State GAV P
HELPER ST A-7 02 140S 100E 4300730360 12256 State GW P
HELPER ST A-2 03 140S 100E 4300730362 12232 State GW P
HELPERSTA-5 03 140S 100E 4300730363 12231 State Cin' P
HELPER ST A-6 03 140S 100E 4300730364 12233 State GW P
HELPER ST D-4 04 140S 100E 4300730365 12228 State GW P
ITELPERSTD-3 05 140S 100E 4300730366 12184 State GAV P
HELPER ST D-5 04 140S 100E 4300730367 12226 State GW P
FDDLPERSTD-8 04 140S 100E 4300730368 12229 State GAW P
ERILlPERSTD-2 05 140S 100E 4300730369 12481 State GA¥ P
HELPER ST D-6 05 140S 100E 4300730370 12234 State GW P
ITELPERSTD-1 06 140S 100E 4300730371 12399 State GAV P
BIRCHA-2 08 140S 100E 4300730372 12189 Fee (TRY P
ITELPERSTA-9 10 140S 100E 4300730373 12230 State GAV P
IIBLPERSTB-1 09 140S 100E 4300730376 12227 State CAV P

HELPER FED F-3 08 140S 100E 4300730378 12252 Federal GW P
HELPER FED F-4 09 140S 100E 4300730379 12253 Federal GW P
IIELPERST A-10 10 140S 100E 4300730433 12488 State Cin' P
HELPER ST A-11 11 140S 100E 4300730434 12487 State GW P

HELPER ST A-12 10 140S 100E 4300730435 12486 State GW P
HELPERSTA-13 10 140S 100E 4300730436 12485 State GAV P
HELPERSTB-2 09 140S 100E 4300730437 12484 State GAV P
HELPER FED E-7 19 130S 100E 4300730508 13623 Federal GW P
HELPERFEDB-2 33 130S 100E 4300730530 12619 Federed Cin' P
ITELPERFEDB-3 33 130S 100E 4300730531 12622 Federed GAV P
FIELPEFtFEl] B-4 33 130S 100E 4300730532 12623 Federal (ITV P
ITELPERFEDB-6 27 130S 100E 4300730533 12644 Federed GAV P
HELPER FED B-7 27 130S 100E 4300730534 12645 Federal GW P
HELPERFEDB-8 27 130S 100E 4300730535 12631 Federed GRV P



Anadarko Petroleum Corporation (NOO35)to Anadarko E&P Onshore, LLC (N3940)
Effectivel-April-2013

Lease Well Well

Well Name Sec Twnshp Range API Entity No. Type Type status

HELPER FED B-9 34 130S 100E 4300730536 12646 Federal GW P
HELPER FED B-10 34 130S 100E 4300730537 12626 Federal GW P
HELPER FED B-11 34 130S 100E 4300730538 12628 Federal GW P
HELPER FED B-12 34 130S 100E 4300730539 12627 Federal GW P
HELPER FED B-13 28 130S 100E 4300730540 12621 Federal GW P
HELPER FED B-14 28 130S 100E 4300730541 12620 Federal GW P
HELPER FED D-2 26 130S 100E 4300730542 12650 Federal GW P
HELPER FED D-3 26 130S 100E 4300730543 12634 Federal GW P
HELPER FED D-4 35 130S 100E 4300730544 12625 Federal GW P
HELPER FED D-5 35 130S 100E 4300730545 12637 Federal GW P
HELPER FED D-6 35 130S 100E 4300730546 12635 Federal GW P
HELPER FED E-1 29 130S 100E 4300730547 13246 Federal GW P
HELPER FED E-2 29 130S 100E 4300730548 12636 Federal GW P
HELPER FED H-1 01 140S 100E 4300730549 12653 Federal GW P

HELPER FED H-2 01 140S 100E 4300730550 12647 Federal GW P
OLIVETO FED A-2 08 140S 100E 4300730556 12630 Federal GW P
HELPER FED F-1 08 140S 100E 4300730557 12629 Federal GW P
SMITH FED A-1 09 140S 100E 4300730558 13004 Federal GW P
SE INVESTMENTS A-1 06 140S 100E 4300730570 12624 Fee GW P
HELPER ST A-14 11 140S 100E 4300730571 12612 State GW P
HELPER ST A-15 11 140S 100E 4300730572 12613 State GW P
HELPER ST E-1 36 130S 100E 4300730573 12615 State GW P
HELPER ST E-2 36 130S 100E 4300730574 12614 State GW P
HARMOND A-1 07 140S 100E 4300730586 12616 Fee GW P
HELPER ST E-3 36 130S 100E 4300730592 12868 State GW P
HELPER FED A-6 23 130S 100E 4300730593 12649 Federal GW P
HELPER FED D-7 26 130S 100E 4300730594 12651 Federal GW P
HELPER FED D-8 35 130S 100E 4300730595 12652 Federal GW P
CLAWSON SPRING ST A-1 36 150S 080E 4300730597 12618 State GW P
HELPER ST E-4 36 130S 100E 4300730598 12825 State GW P
HELPER ST A-16 11 140S 100E 4300730603 12638 State GW P
CHUBBUCK A-2 06 140S 100E 4300730604 12648 Fee GW P
CLAWSON SPRING ST A-2 36 150S 080E 4300730635 12856 State GW P
CLAWSON SPRING ST A-3 36 150S 080E 4300730636 13001 State GW P
CLAWSON SPRING ST A-4 36 150S 080E 4300730637 12844 State GW P

CLAWSON SPRING ST D-5 31 150S 090E 4300730642 12852 State GW P
CLAWSON SPRING ST D-6 31 150S 090E 4300730643 12847 State GW P
CLAWSON SPRING ST D-7 31 150S 090E 4300730644 12849 State GW P
HELPER FED A-5 23 130S 100E 4300730677 13010 Federal GW P
HELPER FED A-7 22 130S 100E 4300730678 13346 Federal GW P

HELPER FED B-15 28 130S 100E 4300730679 13015 Federal GW P
HELPER FED B-16 28 130S 100E 4300730680 13203 Federal GW P
HELPER FED C-2 24 130S 100E 4300730681 13016 Federal GW P
HELPER FED C-4 24 130S 100E 4300730682 13012 Federal GW P

HELPER FED C-7 21 130S 100E 4300730684 13204 Federal GW P
HELPER FED D-9 25 130S 100E 4300730685 13245 Federal GW P

HELPER FED D-10 25 130S 100E 4300730686 12993 Federal GW P
HELPER FED D-11 25 130S 100E 4300730687 12992 Federal GW P

HELPER FED D-12 25 130S 100E 4300730688 13005 Federal GW P
HELPER FED E-4 29 130S 100E 4300730689 13229 Federal GW P



Anadarko Petroleum Corporation (NOO35)toAnadarko E&P Onshore, LLC (N3940)
Effectivel-April-2013

Lease VVell TVell

Well Name Sec Twnshp Range API Entity No. Type Type status

HELPER FED A-4 23 130S 100E 4300730692 13009 Federal GW P
HELPERFEDC-5 24 130S 100E 4300730693 13013 Federed GAV P
HELPER FED G-1 30 130S 110E 4300730694 13006 Federal GW P
HELPERFEDGi-2 30 130S 110E 4300730695 13007 Federed GGV P
HELPER FED G-3 31 130S 110E 4300730696 13002 Federal GW P
HELPER FED G-4 31 130S 110E 4300730697 13003 Federal GW P
HELPER FED H-3 01 140S 100E 4300730698 12831 Federal GW P
HELPER FED H-4 01 140S 100E 4300730699 12833 Federal GW P
CLAWSON SPRING ST D-8 31 150S 090E 4300730701 12851 State GW P
HELPER FED C-3 24 130S 100E 4300730702 1301I Federal GW P
CLAWSON SPRING ST J-1 35 150S 080E 4300730726 13299 Fee GW P
PIERUCCI 1 35 150S 080E 4300730727 13325 Fee GMr P
POTTER ETAL 1 35 150S 080E 4300730728 12958 Fee GW P
PCCETERETAL2 35 150S 080E 4300730737 12959 Fee GNV P
HELPER FED G-5 30 130S 110E 4300730770 13655 Federal GW P
HELPER FED G-6 30 130S 110E 4300730771 13656 Federal GW P
HELPER FED G-7 31 130S 110E 4300730772 13657 Federal GW P
HELPER FED G-8 31 130S 110E 4300730773 13658 Federal GW P
GOODALL A-1 06 140S 110E 4300730774 13348 Fee GW P
HELPERFEDE-8 19 130S 100E 4300730776 13624 Federed GNV P
HAUSKNECHT A-1 21 130S 100E 4300730781 13347 Fee GW P
HELPER FED E-9 19 130S 100E 4300730868 13628 Federal GW P
HELPER FED E-5 20 130S 100E 4300730869 13625 Federal GW P
HELPERFEDE-6 20 130S 100E 4300730870 13631 Fedend GAV P
IIELPERFEDE-10 30 130S 100E 4300730871 13629 Federed GSV P
SACCOMANNO A-1 30 130S 100E 4300730872 13622 Fee GW P
HELPER FED E-11 30 130S 100E 4300730873 13630 Federal GW P
BLACKHAWK A-2 29 130S 100E 4300730886 13783 Fee GW P
BLACKHAWK A-3 20 130S 100E 4300730914 13794 Fee GW P
BLACKHAWK A-4 21 130S 100E 4300730915 13795 Fee GW P
BLACKHAWK A-lX 20 130S 100E 4300730923 13798 Fee GW P
HELPERSTA DE 12-3 03 140S 100E 4300750070 17824 State GAV P
IIELPERST/ffE32-3 03 140S 100E 4300750071 17827 State GAV P

HELPER STATE 32-36 36 130S 100E 4300750072 17825 State GW P
VEA32-32 32 130S 100E 4300750075 17826 Fee Cint P
CLAWSON SPRING ST E-7 07 160S 090E 4301530392 12960 State GW P
CLAWSON SPRING ST E-8 07 160S 090E 4301530394 12964 State GW P
CLAWSON SPRING ST E-3 06 160S 090E 4301530403 12965 State GW P
CLAWSON SPRING ST E-1 06 160S 090E 4301530404 12966 State GW P
CLAWSON SPRING ST E-2 06 160S 090E 4301530405 12961 State GW P
CLAWSON SPRING ST E-4 06 160S 090E 4301530406 12962 State GW P
CLAWSON SPRING ST C-1 12 160S 080E 4301530410 12617 State GW P
CLAWSON SPRING ST B-1 01 160S 080E 4301530427 12845 State GW P
CLAWSON SPRING ST B-2 01 160S 080E 4301530428 12846 State GW P
CLAWSON SPRING ST B-3 01 160S 080E 4301530429 12848 State GW P
CLAWSON SPRING ST B-4 01 160S 080E 4301530430 12854 State GW P
CLAWSON SPRING ST B-5 12 160S 080E 4301530431 12963 State GW P
CLAWSON SPRING ST B-8 11 160S 080E 4301530432 12863 State GW P
CLAWSON SPRING ST B-9 1I 160S 080E 4301530433 12864 State GW P
CLAWSON SPRING ST C-2 12 160S 080E 4301530434 12850 State GW P



Anadarko Petroleum Corporation (NOO35)to Anadarko E&P Onshore, LLC(N3940)
EB=ectiveL-April-2013

Lease TVell TVell
Well Name Sec Twnshp Range API Entity No. Type Type status
CLAWSON SPRING ST C-4 14 160S 080E 4301530435 13199 State GW P
CLAWSON SPRING ST B-7 11 160S 080E 4301530460 12967 State GW P
CLAWSON SPRING ST C-6 14 160S 080E 4301530461 13355 State GW P
CLAWSON SPRING ST C-3 12 160S 080E 4301530463 12968 State GW P
CLAWSON SPRING ST B-6 11 160S 080E 4301530465 12969 State GW P
CLAWSON SPRING ST H-1 13 160S 080E 4301530466 13323 State GW P
CLAWSON SPRING ST H-2 13 160S 080E 4301530467 12955 State GW P
CLAWSON SPRING ST IPA-1 10 160S 080E 4301530468 12956 Fee GW P
CLAWSON SPRING ST IPA-2 15 160S 080E 4301530469 13200 Fee GW P
CLAWSON SPRING ST E-5 07 160S 090E 4301530470 12971 State GW P
CLAWSON SPRING ST G-1 02 160S 080E 4301530471 13014 State GW P
CLAWSON SPRING ST F-2 03 160S 080E 4301530472 13282 State GW P
CLAWSON SPRING ST F-1 03 160S 080E 4301530473 13278 State GW P
CLAWSON SPRING ST E-6 07 160S 090E 4301530474 13052 State GW P
CLAWSON SPRING ST G-2 02 160S 080E 4301530475 12957 State GW P
CLAWSON SPRING ST M-1 02 160S 080E 4301530488 13201 State GW P
CLAWSON SPRING ST K-1 02 160S 080E 4301530489 13202 State GW P
SHIMMIN TRUST 3 14 120S 100E 4300730119 11096 Fee GW PA
SHIhfWIINTTLUST1 11 120S 100E 4300730120 11096 Fee GSV PA
SETWBARRTRUST2 14 120S 100E 4300730121 11096 Fee GNV PA
SHIMMIN TRUST 4 11 120S 100E 4300730123 11096 Fee GW PA
ST9-16 16 120S 100E 4300730132 11402 State GIV PA
ST2-16 16 120S 100E 4300730133 11399 State GAV PA
MATTS SUMMIT ST A-1 14 120S 090E 4300730141 11273 State GW PA
SLENIAKERA-1 05 120S 120E 4300730158 11441 Fee GNV PA
JE24SE24 16-10 10 120S 100E 4300730161 11403 Fee GMT PA
JF14SEFI7-15 15 120S 100E 4300730165 11407 Fee Cin' PA
SHIMMIN TRUST 12-12 12 120S 100E 4300730168 11420 Fee GW PA
JE24SE24 11-15 15 120S 100E 4300730175 11425 Fee CinT PA
BRYT4ERA-1 11 120S 120E 4300730188 11503 Fee GOW PA
BRYNER A-lX (RIG SKID) 11 120S 120E 4300730209 11503 Fee GW PA
BLACKHAWK A-1 20 130S 100E 4300730885 13798 Fee D PA
BLACKHAWK A-5H 20 130S 100E 4300731402 17029 Fee D PA
CLAWSON SPRING ST SWD 3 06 160S 090E 4301530476 12978 State D PA
HELPER FED C-6 21 130S 100E 4300730683 13008 Federal GW S
LTTAlll0-415 10 1608 080E 4301530391 12632 State Cin? TA



[VlineralLease
API Well Number Well Name Qtr/Qtr Section Township Range Mineral Lease Number Well Status

Type
1 4300730189 HELPERFEDB-1 NESVV 33 135 10E Federal USAUTU71392 Producing

2 4300730190 HELPERFEDA-1 C-S\N 23 13S 10E Federal USAUTU58434 Producing

3 4300730213 HELPERFEDA-3 SESE 22 13S 10E Federal USAUTU58434 Producing

4 4300730214 HELPERFEDC-1 SENE 22 13S 10E Federal USAUTU71391 Producing

5 4300730215 HELPERFEDB-5 NENE 27 13S 10E Federal USAUTU71392 Producing

6 4300730216 HELPERFEDA-2 NESM/ 22 13S 10E Federal USAUTU58434 Producing

7 4300730286 HELPERFEDD-1 SVVNE 26 135 10E Federal USAUTU68315 Producing

8 4300730378 HELPERFEDF-3 NENE 8 14S 10E Federal USAUTU65762 Producing

9 4300730379 HELPERFEDF-4 NVVNVV 9 14S 10E Federal USAUTU65762 Producing

10 4300730508 HELPERFEDE-7 SESE 19 135 10E Federal USAUTU77980 Producing

11 4300730530 HELPERFEDB-2 SENVV 33 13S 10E Federal USAUTU71392 Producing

12 4300730531 HELPERFEDB-3 NESE 33 135 10E Federal USA UTU 71392 Producing

13 4300730532 HELPERFEDB-4 NENE 33 13S 10E Federal USAUTU71392 Producing

14 4300730533 HELPERFEDB-6 NENVV 27 135 10E Federal USAUTU71392 Producing

15 4300730534 HELPERFEDB-7 NESVV 27 13S 10E Federal USAUTU71392 Producing

16 4300730535 HELPERFEDB-8 SESE 27 13S 10E Fedenal USAUTU71392 Producing

17 4300730536 HELPERFEDB-9 SENVV 34 13S 10E Federal USAUTU71392 Producing

18 4300730537 HELPERFEDB-10 NVVNE 34 13S 10E Federal USAUTU71392 Producing

19 4300730538 HELPERFEDB-11 SESVV 34 13S 10E Federal USAUTU71392 Producing

20 4300730539 HELPERFEDB-:L2 NESE 34 135 10E Federal USAUTU71392 Producing

21 4300730540 HELPERFEDB-:L3 SVVSE 28 13S 10E Federal USAUTU71392 Producing

22 4300730541 HELPERFEDB-14 SVVSM/ 28 13S 10E Federal USAUTU71392 Producing

23 4300730542 HELPERFEDD-2 SVVNVV 26 13S 10E Federal USAUTU68315 Producing

24 4300730543 HELPERFEDD-3 SESVV 26 135 10E Federal USA UTU 68315 Producing

25 4300730544 HELPERFEDD-4 NVVNVV 35 13S 10E Federal USAUTU68315 Producing

26 4300730545 HELPERFEDD-5 SESV/ 35 13S 10E Federal USAUTU68315 Producing

27 4300730546 HELPERFEDD-6 NVVSE 35 135 10E Federal USAUTU68315 Producing

28 4300730547 HELPERFEDE-1 NESE 29 135 10E Fedeñal USAUTU71675 Producing

29 4300730548 HELPERFEDE-2 SESVV 29 135 10E Federal USA UTU 71675 Producing

30 4300730549 HELPERFEDH-1 NENVV 1 145 10E Federal USAUTU72352 Producing

31 4300730550 HELPERFEDH-2 SESV/ 1 14S 10E Federal USAUTU72352 Producing

32 4300730556 OLIVETOFEDA-2 NESVV 8 14S 10E Federal USAUTU65762 Producing

33 4300730557 HELPERFEDF-1 SESE 8 145 10E Federal USAUTU 65762 Produciry;

34 4300730558 SMITTiFEDA-1 NVVSVV 9 14S 10E Federal USAUTU 65762 Produciry

35 4300730593 HELPERFEDA-6 SESE 23 13S 10E Fedenal USAUTU58434 Producing

36 4300730594 HELPERFEDD-7 C-SE 26 13S 10E Federal USAUTU68315 Producing

37 4300730595 HELPERFEDD-8 NENE 35 135 10E Federal USAUTU68315 Producing

38 4300730677 HELPERFEDA-5 NENE 23 13S 10E Federal USAUTU58434 Producing

39 4300730678 HELPERFEDA-7 SENVV 22 135 10E Federal USAUTU58434 Producing

40 4300730679 HELPERFEDB-15 SENE 28 13S 10E Federal USAUTU71392 Producing

41 4300730680 HELPERFEDB-16 SVVNVV 28 13S 10E Fedenal USAUTU71392 Producing

42 4300730681 HELPERFEDC-2 NENVV 24 13S 10E Federal USAUTU71391



[VlineralLease
API Well Number Well Name Qtr/Qtr Section Township Range Mineral Lease Number Well Status

Type
43 4300730682 HELPERFEDC-4 NVVSVV 24 135 10E Federal USAUTU 71391 Producittg
44 4300730683 HELPERFEDC-6 SVVSE 21 13S 10E Federal USAUTU71391 Shut-In

45 4300730684 HELPERFEDC-7 SESVV 21 13S 10E Fedenal USAUTU71391 Producing
46 4300730685 HELPERFEDD-9 NVVNVV 25 13S 10E Federal USAUTU68315 Producing
47 4300730686 HELPERFEDD-10 SENE 25 13S 10E Fedenal USAUTU68315 Producing
48 4300730687 HELPERFEDD-11 SESVV 25 13S 10E Federal USA UTU 68315 Producistg
49 4300730688 HELPERFEDD-12 SESE 25 13S 10E Federal USAUTU68315 Producing
50 4300730689 HELPERFEDE-4 NVVNE 29 13S 10E Federal USAUTU71675 Producing
51 4300730692 HELPERFEDA-4 SVVN\¾ 23 13S 10E Federal USAUTU58434 Producinig
52 4300730693 HELPERFEDC-5 SVVNE 24 13S 10E Fedenal USAUTU71391 Producing
53 4300730694 HELPERFEDG-1 C-NV/ 30 135 11E Federal USAUTU71677 Producing
54 4300730695 HELPERFEDG-2 SVVSVV 30 13S 11E Federal USAUTU71677 Produciry;
55 4300730696 HELPERFEDG-3 SENVV 31 13S 11E Federal USA UTU 71677 Producing
56 4300730697 HELPERFEDG-4 SESVV 31 13S 11E Federal USAUTU 71677 Producirt;
57 4300730698 HELPERFEDH-3 SVVNE 1 145 10E Federal USAUTU72352 Produciry;
58 4300730699 HELPERFEDH-4 NESE 1 14S 10E Federal USAUTU72352 Producirg;
59 4300730702 HELPERFEDC-3 SESM/ 24 135 10E Fedenal USAUTU71391 FToducing

60 4300730770 HELPERFEDG-5 SVJNE 30 13S 11E Federal USA UTU 71677 Producing:
61 4300730771 HELPERFEDG-6 SVVSE 30 13S 11E Fedenal USAUTU71677 Producing
62 4300730772 HELPERFEDG-7 NVVNE 31 13S 11E Federal USAUTU71677 Producing
63 4300730773 HELPERFEDG-8 NESE 31 13S 11E Federal USA UTU 71677 Producirp:
64 4300730776 HELPERFEDE-8 SENE 19 13S 10E Federal USAUTU77980 Froducing
65 4300730868 HELPERFEDE-9 SESV/ 19 13S 10E Federal USAUTU77980 Producing
66 4300730869 HELPERFEDE-5 SVVSM/ 20 13S 10E Federal USAUTU71675 Producing
67 4300730870 HELPERFEDE-6 SVVNVV 20 13S 10E Fedenal USAUTU71675 Producing
68 4300730871 HELPERFEDE-10 NENVV 30 13S 10E Federal USAUTU71675 Producing
69 4300730873 HELPERFEDE-11 NVVNE 30 13S 10E Federal USAUTU71675 Producing
70 4300730119 SHIMM1NTRUST3 SENVV 14 12S 10E Fee(Private) PluggedandAbandoned
71 4300730120 SHIMMINTRUST1 SESE 11 12S 10E Fee(Private) PluggedandAbandoned
72 4300730121 SHIAAA1INTRUST2 SENE 14 12S 10E Fee(Private) PluggedandAbandoned
73 4300730123 SHIAAAdlNTRUST4 SESVV 11 12S 10E Fee(Private) PluggedandAbandoned

74 4300730158 SLEAAKERA-1 SVVNE 5 125 12E Fee(Private) PluggedandAbandoned
75 4300730161 JENSEN16-10 SESE 10 12S 10E Fee (Private) PluggedandAbandoned
76 4300730165 JENSEN7-15 SVVNE 15 12S 10E Fee (Private) PluggedandAbandoned
77 4300730168 SHIMMINTRUST12-12 NVVSM/ 12 12S 10E Fee(Private) PluggedandAbandoned
78 4300730175 JENSEN 11-15 NESVV 15 12S 10E Fee(Private) PluggedandAbandoned
79 4300730188 BRYNERA-1 NESE 11 12S 12E Fee(Private) PluggedandAbandoned
80 4300730209 BRYNERA-1X(RIGSKID) NESE 11 12S 12E Fee(Private) PluggedandAbandoned
81 4300730348 BIRCHA-1 NVVSVV 5 14S 10E Fee (Private) Producing

82 4300730352 CHUBBUCKA-1 NESE 31 135 10E Fee (Private) Producinig
83 4300730353 VEAA-1 SVVNVV 32 13S 10E Fee(Private) Producing
84 4300730354 VEAA-2 NENE 32 13S 10E Fee(Private)



[VlineralLeaseAPI Well Number Well Name Qtr/Qtr Section Township Range Mineral Lease Number Well StatusType
85 4300730355 VEAA-3 SESVV 32 13S 10E Fee (Private) Producing
86 4300730356 VEAA-4 NVVSE 32 13S 10E Fee (Private) Producing
87 4300730372 BIRCHA-2 NVVNVV 8 14S 10E Fee(Private) Producing;
88 4300730570 SEINVES17AENTSA-1 NESE 6 14S 10E Fee(Private) Producing
89 (300730586 HARMONDA-1 SENE 7 14S 10E Fee(Private) Producing
90 4300730604 CHUBBUCKA-2 SENVV 6 14S 10E Fee(Private) Producing
91 4300730726 CLAVVSONSPRINGSTJ-1 SESVV 35 15S 8E Fee (Private) Producing:
92 4300730727 PIERUCCl1 SENVV 35 15S 8E Fee(Private) Producing;
93 4300730728 POTTERETAL1 SV/NE 35 15S 8E Fee(Private) Producing:
94 4300730737 POTTERETAL2 NESE 35 15S 8E Fee(Private) Producing
95 4300730774 GOODALLA-1 NVVSMI 6 14S 11E Fee(Private) Producing
96 4300730781 HAUSKNECHTA-1 SVVNVV 21 13S 10E Fee (Private) Produciry;
97 4300730872 SACCOMANNOA-1 NESE 30 13S 10E Fee(Private) Producing
98 4300730885 BLACKHAVVKA-1 SESE 20 13S 10E Fee(Private) PluggedandAbandoned
99 4300730886 BLACKHAVVKA-2 NVVNVV 29 13S 10E Fee(Private) Producing:
100 4300730914 BLACKHAVVKA-3 SENE 20 13S 10E Fee(Private) Producing
101 4300730915 BLACKHAVVKA-4 NENE 21 13S 10E Fee(Private) Producing
102 4300730923 BLACKHAVVKA-1X SESE 20 13S 10E Fee(Private) Producing
103 4300731402 BLACKHAVVKA-5H NENE 20 135 10E Fee(Private) PluggedandAbandoned
104 4300750075 VEA32-32 SVVNE 32 13S 10E Fee(Private) Produciry:
105 4301530468 CLAVVSONSPRINGSTIPA-1 SESE 10 165 8E Fee(Private) Producing
106 4301530469 CLAVVSONSPRINGSTIPA-2 NENE 15 16S 8E Fee(Private) Producing
107 4300730132 ST9-16 NESE 16 12S 10E State ML-44443 PluggedandAbandoned
108 4300730133 ST2-16 NVVNE 16 12S 10E State ML-44443 PluggedandAbandoned
109 4300730141 MATTSSUMMIT STA-1 NWNW 14 12S 9E State ML-44496 Plugged and Abandoned
110 4300730349 HELPERSTA-1 SENVV 3 14S 10E State STUT ML45805 Producing
111 4300730350 HELPERSTD-7 NVVSVV 4 14S 10E State STUT N1L45804 Producity:
112 4300730357 HELPERSTA-8 NVVSE 2 145 10E State STUTML45805 Producing
113 4300730358 HELPERSTA-3 NVVNVV 2 145 10E State STlÏTML45805 Producing
114 4300730359 HELPERSTA-4 NVVNE 2 14S 10E State STLTEML45805 Producing
115 4300730360 HELPERSTA-7 NESVV 2 14S 10E State STUTIVIL45805 Producity:
116 4300730362 HELPERSTA-2 NENE 3 14S 10E State STUT WIL45805 Producity:
117 4300730363 HELPERSTA-5 NESVV 3 14S 10E State STUTNAL45805 Producing
118 4300730364 HELPERSTA-6 NESE 3 14S 10E State STUTML45805 Producing
119 4300730365 HELPERSTD-4 SVVNVV 4 145 10E State STlITML45804 Producing
120 4300730366 HELPERSTD-3 NENE 5 14S 10E State STLTEML45804 Producing
121 4300730367 HELPERSTD-5 NVVNE 4 14S 10E State STLTTML45804 Producing
122 4300730368 HELPERSTD-8 SESE 4 14S 10E State STUTlvlL45804 Producing
123 4300730369 HELPERSTD-2 NENVV 5 14S 10E State STUTlvlL45804 Producirts
124 4300730370 HELPERSTD-6 SESE 5 14S 10E State STUTlvlL45804 Producirig
125 4300730371 HELPERSTD-1 NENE 6 14S 10E State STUTML45804 Producing
126 4300730373 HELPERSTA-9 SENVV 10 14S 10E State STUTML45805



Mineral Lease
API Well Number Well Name Qtr/Qtr Section Township Range Mineral Lease Number Well Status

Type

127 4300730376 HELPERSTB-1 SVVNE 9 14S 10E State STUT ML47556 Produciry;
128 4300730433 HELPERSTA-10 NVVNE 10 145 10E State STLTEML45805 Producing
129 4300730434 HELPERSEA-11 SVVNVV 11 14S 10E State STUTML45805 Produciry;
130 4300730435 HELPERSTA-12 N\VSVV 10 14S 10E State STUTWIL45805 Producin.g
131 4300730436 HELPEREDA-13 NESE 10 14S 10E State STUT ML45805 Producing
132 4300730437 HELPERSTB-2 NESE 9 14S 10E State STUT N1L47556 Producing
133 4300730571 HELPERSTA-14 SESVV 11 14S 10E State STUT N1L45805 Producirig
134 4300730572 HELPERSTA-15 SENE 11 145 10E State STLTEML45805 Producing
135 4300730573 HELPERSTE-1 SESV/ 36 13S 10E State STUTML45802 Producing
136 4300730574 HELPERSTE-2 SVINVV 36 13S 10E State STUT N1L45802 Producity:
137 4300730592 HELPERSTE-3 NENE 36 13S 10E State STUT WIL45802 Producity:
138 4300730597 CLAVVSONSPRINGS A-1 SVVSE 36 155 8E State STUT ML46106 Producing
139 4300730598 HELPERSTE-4 SVVSE 36 13S 10E State STUT N1L45802 Producitt:
140 4300730603 HELPERSTA-16 SVVSE 11 14S 10E State STUT N1L45805 Producirt:
141 4300730635 C1A\¾SONSPRINGSTAc2 NVVNVV 36 15S 8E State STLTTML46106 Producing
142 4300730636 CLAVVSONSPRINGSTA-3 NESM/ 36 15S 8E State STUTML46106 Producing
143 4300730637 CLAVVSONSPRlNGSTA-4 NVVNE 36 15S 8E State STLTEhnL46106 Producing
144 4300730642 CLAWSONSPRINGST D-5 NENW 31 15S 9E State ML-48226 Producing
145 4300730643 CLAWSONSPRINGST D-6 SWSW 31 155 9E State ML-48226 Producing
146 4300730644 CLAVVSONSPRINGSTD-7 NVVNE 31 15S 9E State ML-48226 Producing
147 4300730701 CLAWSONSPRINGST D-8 NWSE 31 15S 9E State ML-48226 Producing
148 4300750070 HELPERSTATE12-3 SVVNVV 3 14S 10E State STLÏfML45805 Producing
149 4300750071 HELPERSTATE32-3 SVVNE 3 14S 10E State STUTML45805 Producing
150 4300750072 HELPERSTATE32-36 SV/NE 36 13S 10E State STUTML45802 Producing
151 4301530391 UTAH10-415 NENE 10 16S 8E State STUTML48189 Temporarily-Abandoned

152 4301530392 CLAVVSONSPRINGSTE-7 SENE 7 16S 9E State STUT ivlL48220-A Producirtg
153 4301530394 CLAWSONSPRINGST E-8 SWSE 7 16S 9E State ST UT ML48220-A Producing
154 4301530403 CLAVVSONSPRINGSTE-3 SENE 6 16S 9E State STUTW1L48220-A Producity:
155 4301530404 CLAVVSONSPRlNGSTE-1 SENVV 6 16S 9E State STUTML48220-A Producing
156 4301530405 C1AVVSONSPRINGSTE-2 NESVV 6 16S 9E State STUTML48220,4 Producing
157 4301530406 CIA\¾SONSPRINGSTE-4 NVVSE 6 16S 9E State STUTML48220,4 Producing

158 4301530410 CLAVVSONSPRINGSTC-1 SVVNVV 12 165 8E State STUTUO48209 Producing
159 4301530427 CLAWSONSPRINGST B-1 NENW 1 16S 8E State ST UT ML48216 Producing
160 4301530428 CLAVVSONSPRINGSTB-2 NVVSVV 1 165 8E State STUT N1L48216 Producing
161 4301530429 CLAVVSONSPRINGSTB-3 NVVNE 1 16S 8E State STUT ML48216 Producing
162 4301530430 CLAVVSONSPRINGSTB-4 SESE 1 165 8E State STUT N1L48216 Producin,g
163 4301530431 CLAVVSONSPRINGSTB-5 SVVSVV 12 16S 8E State STUTlv1L48216 Producing
164 4301530432 CLAVVSONSPRINGSTB-8 SENE 11 16S 8E State STUTlvlL48216 Producin,g
165 4301530433 CLAVVSONSPRINGSTB-9 NVVSE 11 16S 8E State STUTML48216 Producing
166 4301530434 C1A\VSONSPRINGSTC-2 SENE 12 16S 8E State STUTUO48209 Producing
167 4301530435 CLAVVSONSPRINGSTC-4 SVVNVV 14 16S 8E State STUTUO48209 Producing
168 4301530460 CLAVVSONSPRINGSTB-7 NVVSM/ 11 16S 8E State STUTML48216



IVlineralLease
API Well Number Well Name Qtr/Qtr Section Township Range Mineral Lease Number Well Status

Type
169 4301530461 CLAVVSONSPRINGSTC-6 SENE 14 16S 8E State STUTUO48209 Producing
170 4301530463 CLAWSONSPRINGST C-3 C-SE 12 16S 8E State ST UT UO 48209 Producing
171 4301530465 CLAVVSC¢4SPRINGSTB-6 NENVV 11 16S 8E State STUTivlL48216 Producin.g
172 4301530466 CLAVVSONSPRINGSTH-1 NENVV 13 16S 8E State STUT¾lL48217-A Producitt:
173 4301530467 CLAVVSONSPRINGSTH-2 NENE 13 16S 8E State STUTML48217,4 Producing
174 4301530470 C1AVVSONSPR1NGSTE-5 NENVV 7 16S 9E State STUTML48220,4 Producing
175 4301530471 CLAVVSONSPRINGSTG-1 NVVN\¾ 2 16S 8E State STUT N1L46314 Producing
176 4301530472 CLAVVSONSPRINGSTF-2 NESE 3 16S 8E State STUTW1L48515 Producirt:
177 4301530473 CLAVVSOJASPRINGSTF-1 SENE 3 16S 8E State STUTWIL48514 Producity:
178 4301530474 (1A\¾SONSPRINGSTE-6 SESVJ 7 16S 9E State STUTML48220,4 Producing
179 4301530475 CLAVVSONSPRINGSTG-2 NESVV 2 16S 8E State STUT N1L46314 Producing
180 4301530488 CLAWSONSPRINGST M-1 NWNE 2 16S 8E State ST UT ML47561 Producing
181 4301530489 CLAVVSONSPRINGSTK-1 SESE 2 16S 8E State STUTML46043





Injection Current Well
API Well Number Permit Well Name Section Township Range Mineral Lease Type Well Type

Status
Number

4300730361 UIC-201.1 HELPERST SWD 1 3 14S 10E ML 45805 Active Water Disposal Well

4301530477 UIC-266.1 CLAWSON SPRINGST SWD 4 13 16S 8E ML48217 Active Water Disposal Well

4300730555 UIC-243.1 FEDF-2 SWD 8 14S 10E UTU65762 Active Water Disposal Well

4300730721 UIC-264.1 CLAWSON SPRINGST SWD 1 36 15S 8E ML 46106 Inactive Water Disposal
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SUBJECT: Pressure Test for Mechanical Integrity, Fed F-2 SWD (API# 43-007-30555) & 
Clawson Spring St SWD 4 (API# 43-015-30477) Wells. Carbon & Emery 
Counties. Utah: 

To Whom It May Concern: 

The Underground Injection Control Program, which the Division of Oil, Gas and 
Mining (DOGM) administers in Utah, requires that all Class II injection wells demonstrate 
mechanical integrity. Rule R649-5-5.3 of the Oil and Gas Conservation General Rules requires 
that the casing-tubing annulus above the packer be pressure tested at a pressure equal to the 
maximum authorized injection pressure or 1,000 psi, whichever is lesser, provided that no test 
pressure is less than 300 psi. This test shall be perfonned at least every five-year period 
beginning October 1982. The following well requires a current test: 

FedF-2 SWD 
Clawson Springs St SWD 4 

43-007-30555 
43-015-30477 

.l4S IDE 

Please make arrangements and ready wells for testing during the week of August 
11th, 2014, as outlined below: 

1. Operator must furnish connections, and accurate pressure gauges, hot oil 
truck (or other means of pressuring annulus), along with personnel to assist 
in opening valves, etc. 

2. The casing-tubing annulus shall be filled prior to the test date to expedite 
testing, as each well will be required to hold pressure for a minimum of 15 
minutes. 

3. If mech~cal diffiClllti!<s or workov~r QPer~tions make it i111possible for the 
well(s) to be tested on this date the test(s) may be rescheduled. 

4. Company personnel should meet a DOGM representative(s) at the 
field office or other location as negotiated. 

1594 West North Temple, Suite 1210, PO Box 14S80l, Salt Lake City, UT 841 I 4-S80 I 
telephone (801) 538-S340. facsimile (801) 359-3940. TTY (801) S38-7458. www.ogm.utah.gov OIL, GAS. MINING 
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Anadarko E&P Onshore, LLC
60 S. 700 E. Unit #1
Price, UT 84501

SUBJECT: Pressure Test for Mechanical Integrity, Fed F-2 SWD (API# 43-007-30555) &
Clawson Spring St SWD 4 (API# 43-015-30477) Wells, Carbon & Emery
Counties, Utah:

To Whom It May Concern:

The Underground Injection Control Program, which the Division of Oil, Gas and
Mining (DOGM) administers in Utah, requires that all Class II injection wells demonstrate
mechanical integrity. Rule R649-5-5.3 of the Oil and Gas Conservation General Rules requires
that the casing-tubing annulus above the packer be pressure tested at a pressure equal to the
maximum authorized injection pressure or 1,000 psi, whichever is lesser, provided that no test
pressure is less than 300 psi. This test shall be performed at least every five-yearperiod
beginning October 1982. The following well requires a current test:

Fed F-2 SWD 43-007-30555 14S IDE
Clawson Springs St SWD 4 43-015-30477

Please make arrangements and ready wells for testing during the week of August
11th, 2014, as outlined below:

1. Operator must furnish connections, and accurate pressure gauges, hot oil
truck (or other means of pressuring annulus), along with personnel to assist
in opening valves, etc.

2. The casing-tubing annulus shall be filled prior to the test date to expedite
testing, as each well will be required to hold pressure for a minimum of 15
minutes.

3. If mechanical difficulties or workover operations make it impossible for the
well(s) to be tested on this date the test(s) may be rescheduled.

4. Company personnel should meet a DOGM representative(s) at the
field office or other location as negotiated.

1594 West North Temple, Suite 1210, PO Box 145801, Salt Lake City, UT 84114-5801
telephone (801) 538-5340 • facsimile (80 l) 359-3940 • TTY (801) 538-7458 • www.ogm.utah.gov OIL, GAS &
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5. All bradenhead valves with exception of the tubing on the injection well(s) 
must be shut-in 24 hours prior to testing. 

Please contact me at (435) 820-0862 to arrange a meeting time and place or to 
negotiate a different date, if the date(s) specified is unacceptable. 

bkJdj/js 

cc: Dan Jarvis, Operations Manager 
Well File 

Sincerely, 

-~~--=========--
Bart Kettle 
Environmental Scientist 
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